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A DESCRIPTION of the method of synchronizing Roentgen-ray 
exposures with selected phases of the cardiac cycle, and a brief 
preliminary report of some deductions from such exposures, has 
already been given.' Since that report the Wey! pulse relay has 
been routinely employed in studies of the chest of both adults and 
children at the Henry Phipps Institute. Some 4200 additional 
exposures confirm the-early estimate of the value of synchronization. 

Roentgenograms of excised lungs have been used both as a check 
and as a standard of detail and contrast to be sought in films of the 
living. Excised lungs, if free from marked consolidation and edema, 
can be inflated to secure the fullest detail and contrast of normal 
structures and pathologic changes. They constitute, thus, an 
ideal which is unattainable during life, in so far as the presence of 
the chest wall and the function of the heart and vessels mar detail. 
The thickness of the chest wall is a slight factor, particularly in thin 
children and young adults. It requires only about 20 to 30 per cent 
more ray than is used on excised lungs to secure from the average 
adult, films of similar photographic effect. To some extent it would 
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seem that the slight edema commonly present in the lungs of persons 
dying from other than sudden causes offsets the effect of the chest 
wall in blurring detail. 

The direct and indirect effects of cardiac activity have not 
attracted the attention they deserve in estimating the causes of 
blurred pulmonary roentgenograms. It is true, the trend of roent- 
genology is toward shorter exposures, those of a second or more 
giving way to those of a tenth and a twentieth, then to a fortieth 
and a sixtieth. And in general the faster the exposure the greater 
the number of those films showing a rich trunk shadow arborization 
uniformly throughout the lung field. But those who are accustomed 
to examine their films not only stereoscopically, but each film of the 
pair separately, and to compare one with another the first and second 
films of the pair, realize that it is common to find the trunk shadows 
are not equally sharp in both exposures. For example, in exposures 
as short as 0.05 second, one film of the pair may show the hilum and 
descending trunk shadows sharply and many branches may be 
defined, arismg from the main stems and traceable well out to the 
periphery; in the other film, the whole hilum shadow and the main 
branches may be blurred and the peripheral arborization quite 
indiscernible. Such disparity is not uncommon in stereograms. 
If such a pair of films be examined stereoscopically, the blurring 
of the one film will usually be read into both and may be interpreted 
as pathologic in origin. Yet careful examination of the heart 
outline will give the clue to such inequality of detail. For it may 
be seen that the contour is different in the two exposures and the 
blurring referable to systolic movement. 

Verification of this may be obtained from synchronized exposures 
whereby stereoscopic pairs, alike in all respects, can be made. If the 
exposures are synchronized to occur in late diastole, the trunk 
shadow arborization is sharp and well defined to the periphery. If 
the exposures are synchronized to occur at the beginning of systole, 
the hilum shadow and trunk arborizations are blurred and ill-defined. 
Such diastolic and systolic stereoscopic pairs of films, made on the 
same individual on the same day, leave no question that the cause 
of the blurring of hilum and trunk detail is not pathologic. 

When exposures made in late diastole, that is as far as possible 
after the effect of systolic movement, are compared with films of 
excised lungs, the vessels of which have been tied off before excision 
and are therefore filled with blood, it is apparent that even more 
rapid exposures (0.02 second) fail to record all the vascular and bron- 
chial arborization that can be shown in the excised specimen 
(Figs. 1 and 2). The trunks that are particularly lacking in the liv- 
ing are those directed toward or away from the eye, viz: the target. 
This is partly assignable to optical difficulties in the perception of 
structures seen in perspective. But it is also clear, on careful exami- 
nation of the shadows of trunks running in planes nearly perpen- 
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dicular to the ray, that many of these recorded in films of the excised 
lung are lacking in films of the living. There appear to be two possi- 
ble explanations of this difference. First, displacement or alteration 
of the curve of the trunks due to the effect of changing pressure in 
the curved, branching arterial tree. This would postulate that the 
fall in pressure in the pulmonary arterial circulation is sufficient, 
even in the latter part of diastole, to cause the artery and concomi- 
tant bronchi, and toa less extent, and indirectly, the veins, to move 
slightly but enough to render many shadows too thin to be traced 
out from the main stem to the periphery, even when exposures are 
as short as 0.02 seconds. Of course the complexity of the branching 
would allow such changes in position to occur in many planes; 
and there may thus arise segmentation of shadow lines enough to 
account in part for the lessened visibility. The other possibility is 
that the sudden ejection of blood into the distensible arterial tree, 
distributed in the elastic lung, is sufficient to set up a rapid vibration, 
the period of which is higher than the speed of exposure, and suffi- 
cient in amplitude to render the shadow imperceptible. There is 
little doubt that both factors are operative, since both are necessary 
results of the hydrostatic and elastic factors present, and whatever 
their relative importance, we believe from our study that they are 
material and explain much of the difficulty of recording many 
branches of the vascular and bronchial trees. 

It seems probable that displacement is the cause of the blurring 
of the large trunks, especially of those running to the base, and that 
rapid vibration is the greater factor elsewhere. For in the inner 
third of the lung the vessels are large relative to the contiguous 
air-bearing tissue. Vibration is more likely to be set up when the 
trunks are surrounded by a relatively large volume of a highly 
elastic medium. And toward the middle and outer thirds the air 
surrounded by the elastic lung substance is peculiarly suitable to 
sustain vibratory impulses. 

The evidence in favor of these views comes from several sources. 
Films synchronized with early systolic discharge show more blurring 
of the right descending trunk shadows than those exposed at other 
cardiac phases. While it it impossible to rule out cardiac volume 
changes, the auricle is usually at rest when such exposures are made, 
and ventricular systole, assuming a total output of 75 ec? in 0.15 
seconds actual discharge time, would amount to not more than 13 
ec. with exposure of one-fortieth of a second, the average we have 
used for children. This blurring occurs throughout the inner third 
of the lung field and since these vessels are under increasing pressure 
during this exposure, it appears that the major part of the disturb- 
ance is due to displacement. At this phase the peripheral markings 
are almost unrecognizable but are segmented in appearance as well 
as blurred, probably the composite effect of vibration and displace- 
ment. 
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Exposures have also been made in mid or late systole, that is 
when the pulse, of which the velocity averages about 6 meters a 
second,’ has had time to reach the periphery. The pressures from 
the heart to the capillaries are then established at nearly a constant 
value, and displacement is therefore slight. Blurring in mid- 
systolic films is less than in early systolic exposures, although cardiac 
output is not less. When midsystolic films are compared with 
diastolic exposures, it is seen that in the midsystolic films the trunk 
shadows of and near the main stems are only slightly less definite; 
but those in the middle and outer thirds are fuzzy and less clearly 
traceable throughout the lung fields. It is difficult to know what 
might cause such appearances in the middle and outer thirds, other 
than vibration set up by the pulse wave. 

Further evidence in support of this explanation is obtained from 
other sources. In the same individual on the same day stereo- 
scopic pairs were made in late diastole, first with a pulse rate of 
66 then with one of 84. In the former pair of films, the trunk 
shadows were more clearly defined, more numerous and could be 
better traced branching out to the periphery. The better detail 
was unmistakable in the flat film and even more noticeable stereo- 
scopically. While the period of vibration will be influenced by 
individual variations in the pulmonary structure (pulmonary elas- 
ticity, length and condition of vessels) and the tension due to the 
amount of inspired air, the amplitude of vibration will always be 
less the later the exposure falls after the exciting pulse wave. This 
explanation also accounts for the observation that films of different 
individuals of the same general chest size, muscular development and 
subcutaneous fat, all of which are estimated in calculating exposure, 
vary in photographic detail in rough correspondence with pulse rate, 
which is recorded for purposes of synchronization. This general 
correspondence is modified decidedly by two factors which decrease 
the elasticity of the lung, namely age and emphysema. Comparison 
of films of young adults with those of old persons of the same chest 
size and nutrition shows a marked increase in the number and promi- 
nence of trunk shadows in the latter. Films of individuals beyond 
middle life show that a gradual increase in photographic detail 
occurs with age, apart from signs and symptoms of emphysema. 

It is indisputable that, both with age and with emphysema, 
lessened density of the pulmonary parenchyma affords a basis for 
sharper contrasts whereby the vascular and bronchial arborizations 
stand out. But there are indications that this is not the sole, per- 
haps not the major factor. (1) If it were only a matter of relative 
densities one would expect that over-exposure would wipe out a large 
part of the increased pulmonary markings of films of the emphy- 
sematous as it does the dense, though less sharp and less contrasting 
trunk markings, in films of normal individuals with slow pulse rates. 
But the persistence of sharp detail out to the periphery, despite 
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variations in the quantity and hardness of ray, is characteristic 
of the films of emphysematous individuals. (2) There is much 
less fuzziness and lost detail in the arborizations shown in systolic 
as compared with diastolic exposures of the emphysematous, than 
occurs in films of the normal chest. This indicates that the ampli- 
tude of vibration is damped. (3) Even with rapid pulse rates, 
films of emphysematous patients show throughout the lung field a 
sharpness and richness of arborization which is almost as fine as that 
seen in films of the excised lung. (4) An increase in pulmonary 
density due to slight edema in the excised lung fails to cause a definite 
loss of trunk markings comparable to the decreased basis for con- 
trast; this is, of course, just a reversal of the effects of the wasting 
process to which has hitherto been assigned the prominence of trunk 
markings in the films of emphysematous persons. 

Emphysema constitutes a generalized pathologic change recog- 
nizable roentgenographically by uniformly increased prominence 
of trunk markings throughout both lung fields. Complimentary 
evidence of the importance of vascular vibration is secured from 
localized infiltrations. Here the process is one of increased pul- 
monary density with loss of elasticity and therefore lessened expan- 
sibility and retractability. Yet prominence of the trunk markings 
leading into tuberculous infiltrations is a roentgenologic character- 
istic both in the early, fresh, and in the old, more or less healed, 
lesions. Apparently solely on the basis of roentgenograms, it has 
been common to refer such visibility of trunk shadows to peri- 
bronchial tuberculosis or peritrunkal tuberculous lymphangitis; con- 
ceptions which find no material basis in pathology. Postmortem, 
arteries, veins and bronchi may be the only recognizable pulmonary 
constituents in widely excavated or indurated areas; but when 
infiltrations are slight or moderate, selective deposition of tubercles 
about bronchi and vessels, especially those which are large enough 
to be recorded in the roentgenogram, does not occur. Nor can there 
be seen, on section of such infiltrations, any increase, uniform or 
irregular, in the thickness of the trunks of supply or their areolar 
sheaths. And in films of excised lungs those trunks leading to 
infiltrated areas are no more prominent than those elsewhere in the 
lung. 

The evidence that the abnormal prominence of trunk shadows is 
chiefly due to decreased pulmonary elasticity rather than to changes 
in relative density of the pulmonary structure, receives an addition 
in a few chest films of patients with mitral disease sufficient to cause 
slightly impaired pulmonary circulation. In these there is an 
increase in the number and breadth of the main trunks, and the 
branches of many trunks, chiefly venous, because traceable into the 
auricle, could be followed further peripherally than in the normal 
but nothing was seen approaching the detail in films of the emphy- 
sematous patients. 
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Broadening and fuzziness of the hilum and trunk shadows has 
been ascribed to bronchitis and to the respiratory manifestations 
of many diseases of childhood, both during the acute stage and after 
the cessation of symptoms. It has further been held that the residua 
of repeated respiratory infections are responsible for the increased 
number and prominence of trunk shadows toward the age of matur- 
ity. We have examined by synchronized exposures many children, 
both during the acute stage of bronchitis and after the acute infec- 
tions of childhood, without being able, in the absence of broncho- 
pneumonia, to distinguish any change in roentgenographic appear- 
ances. Parenthetically, it may be noted that bronchopneumonia 
causes only localized changes, both the familiar irregular densities 
due to the consolidation and prominent trunks referable to localized 
lessened parenchymal elasticity. The local prominence of trunks 
persists for a varying period after a clearing of the recordable 
densities due to bronchopneumonia, but usually entirely recedes 
except in tuberculous cases. We believe this gradual recession to 
be due to slow recovery of pulmonary elasticity. Many cases of 
severe bronchitis have been examined without our being able to 
distinguish between films taken before and during the attack. 
On the other hand, by synchronizing exposures with systole, it is 
possible to produce in healthy individuals the broadening and 
blurring of the hilum and larger trunk shadows to which has been 
attached a pathologic significance; while in diastolic exposures of 
the same individuals, blurring is absent. The elevated heart 
rate of acute infections has, we believe, helped to cause confusion 
in films of children, because extensive blurring occurs more fre- 
quently, especially when exposures are not synchronized, than in 
films of the same child with the slower pulse of health. Films of 
excised lungs showing on section indications of severe bronchitis 
have been carefully examined but we have not been able to recognize 
uncomplicated bronchitis in the film. Even bronchi filled with 
pus have not been distinguishable from vascular shadows in the 
otherwise healthy lung; and section of the bronchi and vessels of 
adult lungs done by Dr. Opie failed to reveal evidence that fibrous 
tissue is laid down about them. Nothing denser than areolar tissue 
surrounding the vessels and bronchi was seen in the absence of 
chronic bronchitis and bronchiectatic change. The increase in the 
number of trunks recorded as maturity approaches appears to be 
due to the slower pulse rate and the greater length and diameter of 
the trunks. 

In films of the excised healthy lung, the vessels of which have been 
tied off before excision, the shadows of the bronchi and vessels form 
a very close mesh-work (Fig. 1). The shadows of artery and vein 
are of practically uniform density from margin to margin; the bron- 
chus, an air-containing tube, is recorded as two narrow branching 
lines separated by a clear space. ‘The vascular shadows are denser, 
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stand out more prominently and blot out the bronchial shadow when 
they intersect; and since the shadows of all but the larger bronchi 
are crossed by many vascular shadows, it is difficult to trace the 
bronchi past the middle third. A few can be followed out to the 
outer third but not nearly so many bronchi can be traced as can 
arteries or veins. In lungs showing even slight bronchiectasis, 
or in emphysematous lungs with chronic bronchitis, the irregularity 
of outline and of thickening of the bronchial wall gives a shadow 
that is more easily traced. In films of the excised lung this is very 
noticeable. In the living, decreased elasticity, local as in bron- 
chiectasis or general as in emphysema, contributes to the better 
visibility of bronchi. 

Careful study of synchronized films shows that the characteristic 
bronchial shadow is relatively rare beyond the inner third. Except 
for the large arterial trunks directed toward the diaphragm, the 
majority of the branching shadows, especially in the upper two- 
thirds of the lung field, can be traced back, medially, across the 
shadow of the bronchus to the lower lobe, and if the patient is 
slightly rotated with the right side away from the film, many of these 
shadows may be followed, on the right, to the auricular outline. 
The evidence thus obtained by tracing the more prominent trunks 
to their source is in accord with the evidence given that there is 
material displacement and vibration set up by systolic discharge. 
The arteries (and the bronchi) are more affected, move more, and 
are less easily recordable than the veins. 

From the above observations we think that the significance of 
prominent trunk shadows must be considered in the light of pulse 
rate, age, and the extent and situation of the area in which they 
appear. In young adults, uniformly prominent branchings will 
usually be found associated with slow pulse rates. After middle age, 
such prominence, especially if it extends to trunks directed toward 
the eye, and if it occurs even with rapid pulse rates, suggests emphy- 
sema. Both displacement and vibration are more effective in pre- 
venting perception of the trunks which run axially, or at an acute 
angle, to the incident ray, because displacement or vibration of these 
in any plane occurs across the line of ray. On the other hand, 
displacement or vibration in those trunks running more or less 
perpendicularly to the incident ray, must occur predominantly 
in the same plane perpendicular to the ray in order to move the 
trunk across the line of the incident ray. 

Trunks running to the anterior part of the lung, especially veins, 
are more frequently seen than those supplying the posterior part 
of the lung. It seems possible that several factors may contribute 
to this: smaller lung volume limiting vibration, much as it does in 
the apex; decrease of caliber anteriorly running along with decrease 
of ray penetrability, instead of the reverse relation, which obtains 
posteriorly; the fact that optical perception of receding trunks is 
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better than that of approaching trunks; and the fact that, for any 
amplitude of vibration, the resultant blurring of the image of the 
vibrating object is greater the farther the object is from the film, 
viz., the nearer it is to the source of ray. 

The interpretation of localized prominence of trunk shadows as 
due to locally decreased pulmonary elasticity, is definitely of clinical 
value, if prominent shadows are recorded in films in which the 
patient is accurately and symmetrically placed. The apices for 
example, cannot fairly be compared when rotation exposes one more 
than the other. For corresponding trunks are recorded in different 
planes and trunks shown medially in one film may appear centrally 
in another. As has been pointed out above and elsewhere,‘ the angle 
at which a trunk is exposed is of decisive importance in deter- 
mining the amount of detail recorded. If the patient’s position is 
symmetrical, prominent and detailed trunk shadows in a part of 
a lung field adumbrate the onset, resolution or residuum of infiltra- 
tion, the constituents of which in the parenchyma may be too slight, 
discrete or irregularly deposited to be clearly recognizable. The 
increased detail and stereoscopic reinforcement of synchronized 
diastolic exposures not only allow one to perceive more accurately 
such localized changes, but, by recording trunk shadows chiefly 
as continuous branching lines rather than segmented as they fre- 
quently appear in exposures which are systolic, distinguish the 
symmetrical, if prominent, trunk shadow arborization from the 
irregularly distributed linear, blotchy or dotted shadow of infiltra- 
tion. We think that even in the apex the finer detail of synchronized 
exposures enables one better to record scant and discrete infil- 
trations. But a greater usefulness lies in the clarity with which it 
defines the localized or diffuse nonapical tuberculous infiltration of 
the infantile type. Such a lesion may, of course, occur at any age 
but essentially results from the slow progression instead of the 
healing of a primary pulmonary localization.» The individual dots 
comprising the mottling may, in the early stage, be discrete and so 
soft that they are not recorded except under the most favorable 
technical conditions. Sometimes a slight infiltration is recorded 
as an irregular noded network of which the component strands are 
unequal in length and breadth, and irregularly beset with dots of 
unequal size. Either of these appearances may remain unperceived 
when the trunk shadows are not clearly and continuously traceable 
and therefore distinguishable from faint abnormal densities in the 
same area. If an infiltration is somewhat denser and sufficient to 
cast a soft shadow in which the trunk markings are only faintly 
distinguishable and look blurred, which is not uncommon in films 
of the infantile type of tuberculous lesion, the diagnosis may be 
made if the delineation of the trunk markings is clear in compar- 
able areas; or in adjacent areas, except that the best comparison for 
one apex is the other. One can then be sure that the haziness about 
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the trunks in the affected area is not an artefact due to systolic 
movement. 

The pathologic variations occurring during the prolonged clinical 
course of these lesions will often not be recognizable unless the 
normal structure in areas not infiltrated is recorded at each exami- 
nation to serve as control. Such variations may be wide for years 
after the cessation of the infecting contact. They correspond to 
fluctuations in pathologic activity, often precede changes in clinical 
condition, and require close oversight in order to direct the thera- 
peutic course. This is of special importance in young children for 
whom home treatment is desirable during a large part of this illness, 
which in them is peculiarly liable to smoulder protractedly despite 
every care. 

The diagnosis of these cases may rest largely on the roentgeno- 
gram. ‘The physical signs are commonly equivocal, rales being 
often inconstant, and extending over only a small part of the affected 
area. Changes of percussion note and of the whispered voice are 
sometimes not found over these'lesions, and often bear no definite 
relation to the extent and intensity of the physical density obstruct- 
ing the Roentgen ray. ‘The tuberculin reaction is commonly intense 
in both manifest and latent lesions and is often the one other valuable 
indication of tuberculous disease.’ It is difficult to attach too 
much importance to the earliest possible recording and recognition 
of tuberculous lesions, whether manifest or latent, apical or infan- 
tile intype. ‘The frequency of relapse even in technically minimal 
‘ases, does not encourage avoidable procrastination in diagnosis. 
The added months of sanatorium care due to involuntary delay in 
arriving at a diagnosis are costly enough to render economically 
justifiable more exacting methods. 

Synchronized exposures are valuable in the differentiation of 
early bronchiectasis. Very small lesions may be detected when the 
stereoscopic reinforcement is at its maximum.’ We have found 
that in moderately advanced bronchiectasis, blurring of the lesion 
occurs in one-fortieth second exposures if they are synchronized 
with systole. There is definitely clearer detail in late diastolic 
films. 

It has seemed to the writers that the evidence that vibration is 
set up by the pulse wave, although it has been obtained during 
fixed inspiration, may have certain physiologic implications during 
unarrested respiration. While the frequency and amplitude of 
vibration set up by any one pulse wave must be dependent on volume 
and tension of both artery and enveloping parenchyma and there- 
fore must be damped by the change in tension due to progressive 
inspiration or expiration, vibration may produce some agitation and 
mixing of the air which flows and ebbs at only one point of a multi- 
locular chamber. ‘The respiratory value of such vibration would 
largely depend on its amplitude. This would vary with the size 


322 BENDOVE: USE OF ROENTGENOLOGY 


of the pulse wave, and the sharpness of rise and fall of pressure due 
to its passage, for these correspond to the weight and sharpness of 
a stroke that excites vibration. ‘The circulation and structure of 
the lungs seem peculiarly adapted to the maintenance of such 
vibration—low diastolic arterial pressure, sharp and large pulse 
pressure changes, and an elastic pulmonary parenchyma which 
can both receive and sustain vibration. 

Conclusions. ‘There is evidence that cardiac movement and 
vascular pulsation cause more extensive and complex pulmonary 
movement than has hitherto been recognized. The effects of vas- 
cular displacement and vibration in the blurring of roentgenographic 
detail are important. Artefacts are produced to which have been 
given a pathologic interpretation. By synchronization of exposures 
with late diastole, such artefacts may be eliminated and finer detail, 
both normal and pathologic, recorded, with marked enhancement 
of stereoscopic accuracy. The method is of value in the early 
recognition and differential diagnosis of discrete tuberculous infil- 
trations, especially those which are infantile in type, beginning 
bronchiectasis, bronchopneumonia and other processes manifesting 
themselves by changes in the relative density of the pulmonary 
structures, with slight and equivocal or no physical signs. 
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ROENTGENOLOGY AS AN INVESTIGATIONAL FIELD IN THE 
MECHANISM AND DIAGNOSTIC SIGNIFICANCE OF 
PHYSICAL SIGNS OF THE CHEST. 


By A. Benpove, M.D., 
DENVER, COLAO. 


THE use of roentgenology in the diagnosis of certain pulmonary 
affections has long been established. The value of serial roentgeno- 
grams in the prognosis as well as in the therapeutics of pulmonary 
tuberculosis cannot be overemphasized. In recent years, attention 
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has been drawn to the significance of roentgenology in the study of 
pathogenesis,! pathology,? and mode of healing in pulmonary 
tuberculosis.? However, radiology opens a new avenue in the inves- 
tige ation of clinical medicine, which may eventually lead to a different 
interpretation and more or less comple te revision of the hitherto 
accepted physical signs of the chest. 

The discrepancy between roentgenological and physical findings 
of the chest has been pointed out by Heise and Sampson,‘ Sergent,° 
Rieder,® Fales,’ Norris,* and many others; but in all those studies 
physical signs were accepted as a matter of fact and were merely 
compared with radiology to indicate the advantages and limitations 
of each of these methods of diagnosis, few concluding that radiology 
is only an adjunct in our diagnostic armamentarium, others claiming 
that radiology surpasses physical signs in many ways. In this study, 
I want to point out how advantageously radiology can be applied 
in studying the mechanism of many classic signs of the chest and 
their true diagnostic significance. 

Until the era of radiology, all the physical findings could be 
checked up only at the postmortem table, and all the physical signs 
were interpreted in the light of the anatomic-pathologic findings. 
This method, known as the anatomic-clinical study, was introduced 
into modern medicine by Laennec. While it is true that the only 
way of studying the exact macroscopic and microscopic pathology 
of tissue is after the autopsy, one cannot but recognize the limitations 
of this method in interpreting the mechanism of all physical signs, 
inasmuch as the postmortem examination reveals only the ultimate 
condition of the lungs, which can in no way explain all the protean 
manifestations and varying physical signs observed in the protracted 
course of any chronic pulmonary affection. On the other hand, 
roentgenology while revealing only the macroscopic pathology of 
the lung, enables us to visualize these pathologic alterations in 
vivo, and to study their progression or retrogression in the host him- 
self. 

Furthermore, whereas the autopsy teaches us mostly the patho- 
logic anatomy, roentgenology often teaches us also the phy ologic 
pathology of the lung, and is therefore more important in explaining 
certain physical signs. Now taking into consideration that the 
study of roentgenographic and roentgenoscopic pathology can 
be made as often as desired in conjunction with physical examina- 
tions of the chest, one can easily see what new avenues this method 
opens into the investigation of the mechanism and significance of 
many of the physical signs. 

In this article, I shall limit my observations to only a few of the 
numerous old and new physical signs of the thorax. 

Pulmonary Cavities. In a previous contribution® I have indicated 
that about 50 per cent of all pulmonary cavities lack most, if not 
all, the standard textbook signs of cavitation. These, so to speak, 
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silent cavities are of at least two types as far as auscultatory signs 
are concerned, which I named (a) absolutely mute, that is, such 
‘avities over which no suspicious signs of any pulmonary lesion can 
be elicited, and (b) relatively silent, that is, such cavities which do 
not exhibit any of the classic cavernous signs but over which other 
adventitious sounds are heard. Since then I have observed “‘silent 
cavities” in many more cases. The relatively silent are in over- 
whelming majority. 

There is no doubt that routine roentgenologic examination of 
every chest case would disclose a much larger number of pulmonary 
cavities than could ever be diagnosed from physical signs alone, if 
we adhered to the classic signs of cavitation. It is not meant at 
all to indicate the fallacy of auscultation, but merely to show the 
necessity to revise the significance of many of the auscultatory 
signs. A, systematic application of roentgenoscopy and roentgeno- 
graphy, with a more close corroboration of the physical and roent- 
genological findings would lead to a better understanding of the 
mechanism and consequently the diagnostic significance of the 
auscultatory signs. 

Stereoroentgenoscopy tells the reason for the absolute muteness 
of certain cavities; such cavities are found to be located, as a rule, 
in the center of the lung surrounded by unaffected pulmonary 
tissue. We must remember that the cavernous sound is a modified 
laryngotracheal sound produced by the sympathetic vibrations 
of the cavernous wall which the air entering into the cavity sets up. 
The smoother the walls of the cavity, the larger its dimensions, and 
the nearer it is to the chest wall, the more pronounced is the cav- 
ernous quality of the breath sound. Consequently, when a small 
cavity is surrounded by unaffected lung tissue, the cavernous quality 
of the sound will be either altogether absent, or somewhat modified. 
These various modifications of the cavernous sounds are produced 
by the alterations in the surrounding tissue, the size of cavity and 
its distance from the chest wall, which can be determined only by 
means of roentgenology. Certain cavities may be mute when 
we listen anteriorly, while posteriorly we may hear moist rales and 
modified breath sounds. Such a cavity when watched stereo- 
scopically is found to be located near the posterior wall. The same 
holds true of cavities located nearer the anterior chest wall. 

The prognosis of these silent cavities has been discussed else- 
where, * and it can be told only by repeated physical examinations. 
Thus a large cavity which is somewhat hyperresonant on percussion, 
and over which no breath sounds are obtained, is of fair prognosis. 
Such cavities do not show any fluid levels when studied roentgeno- 
logically, which means that the walls are well fibrosed and smooth, 
and the afferent bronchus has been closed probably by fibrosis. 
This has been verified also by autopsies. The closure of the bronchus 
might also be produced by secreta and necrosed material, but such 


Fic. 1 —The small cavity at right base was absolutely mute to physical exami- 
nation; the cavity in fourth interspace of left lung revealed itself by bronchovesicular 
breathing and moist inspiratory rales over an area of about 2 inches, and the small 
cavity in the second space was suspected from the snappy inspiratory sound with 
moist rales heard over this area 


Fic. 8.—Roentgenogram showing right complete thorocoplasty. Subcrepitant 
rales heard throughout on deep inspiration only. Note also left compensatory 
emphysema. 
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Fig. 2.—Note the dense homogenous shadow at left base. Cavernous breathing 
was elicited over this area anteriorly and posteriorly, 


Fic. 3.—Roentgenogram of same case as Fig. 2 after induction of left pneumo- 
thorax. Note the large cavity well outlined with fluid level, indicated by white 
arrows. (Black arrows indicate extent of pneumothorax.) 
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Fics. 4 and 5.—Roentgenograms of a case of artificial pneumothorax taken in 
inspiration and expiration respectively. Note the complete compression of upper 
third of lung over which no breath sounds were heard, and the respiratory expansion 
and contraction of lower part over which vesicular breathing was elicited. Note 
also wide range of diaphragmatic movement. 
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Fia. 6 


Fic. 7 


Fias. 6 and 7.—Inspiratory and expiratory plates of case of left pneumothorax. 
Note the pendular mediastinal movements with the respiratory phases, most pro 
nounced at the “‘three weak spots of the mediastinum.’’ A to-and-fro friction rub 
was heard over the sternum anteriorly, and from fourth to ninth dorsal vertebra 


posteriorly. 
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cavities will at one time or other show a fluid level and their physical 
signs are very changeable. ‘These cavities are, as a rule, of poor 
prognosis. 

The absence of the classic cavernous breathing by no means 
excludes the presence of a pulmonary cavity which might easily 
be found on roentgenoscopy. ‘The following findings are very sug- 
gestive of pulmonary cavity: a deep inspiratory sound over an 
isolated area of the chest or any other modified breath sound, with 
moist rales over a limited area of the chest, heard on ordinary 
inspiration. Fig 1 is a roentgenogram of the chest with silent pul- 
monary cavities of both types. The cavity seen at the right base 
was not suspected from physical findings as there were no adventi- 
tious sounds heard over this area, whereas the feeble broncho- 
vesicular breathing with moist inspiratory rales heard over about 
2 inches at the fourth interspace of the left chest was interpreted as a 
cavity and is seen plainly on the roentgenogram, and the small 
cavity in the second space was suspected from the snappy inspira- 
tory sound and the moist rales heard on ordinary breathing over 
this limited area. 

It should be noted, however, that cavernous breathing always indi- 
cates a cavity, even if the cavity is not well outlined on the roent- 
genogram. If pneumothorax is instituted in such a case the cavity 
wall comes out very conspicuously. Figs. 2 and 3 are illustrative 
of this. Fig. 2 does not reveal any definitely marked cavity, though 
pronounced cavernous breathing was heard over the lower third 
of the left lung anteriorly and posteriorly. Fig. 3 is a roentgeno- 
gram of the same case taken after the induction of pneumothorax; 
a thick-walled cavity stands out conspicuously with a small fluid 
level. 

Pneumothorax. ‘The constant and careful roentgenoscopy which 
is required in all cases treated with artificial pneumothorax has 
contributed a great deal to the understanding of the various physical 
signs of pneumothorax. The percussion signs of spontaneous as 
well as artificial pneumothorax range from tympany to diminished 
resonance, depending on the extent of the pneumothorax and par- 
ticularly on the existing intrapleural pressures; the auscultation 
signs may vary from absent breathing or vesicular breathing to all 
tones of amphoric breathing; the existing sound being determined 
by the intrapleural pressure, the extent of collapsed and non- 
collapsed portions of the affected lung, and upon the existence or 
nonexistence of visceral pleural opening. A systematic study of 
the varying physical signs of a case of artificial pneumothorax in 
which the extent of the involved and uninvolved portions of the 
lung can be studied accurately before and after induction of the 
treatment and the intrapleural pressure can be graded accordingly, 
when corroborated with roentgenological findings, sheds light on 
the mechanism and significance of many of these signs. 
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In discussing the mechanism of localization of gas in the pleural 
cavity,!°" I indicated that the difference in the elasticity of the 
diseased and nondiseased lung tissue as well as the difference in the 
intrapulmonary and intrapleural pressures make it possible for the 
gas introduced into the pleural cavity to localize over the diseased 
portion without curtailing much of the function of the unaffected 
portion of the treated lung. This curtailment of function is directly 
proportional to the intrapleural pressures created therein; when the 
intrapleural pressure exceeds that of the intrapulmonary pressure, 
the uninvolved portion of the lung will also be compressed and its 
respiratory surface reduced to a minimum, whereas if the intra- 
pleural pressure is less than that of the intrapulmonary pressure. 
the functioning portion of the lung will continue to expand and 
contract with each respiratory phase. These pneumodynamic 
principles explain many of the physical signs of pneumothorax. 

Figs. 4 and 5 are roentgenograms of a case of left artificial pneu- 
mothorax taken in inspiration and expiration respectively when 
both intrapleural pressures were less than atmospheric. It is to be 
observed that the upper diseased third of the lung remains com- 
pressed and unchanged in both inspiration and expiration, whereas 
the lower uninvolved portions of the lung expand and contract with 
each respiratory phase. This accounts for absent breath sound 
over the upper third of the right chest, and somewhat harsh vesicular 
breathing over the rest of the chest. When the intrapleural pressure 
was increased by introducing larger amounts of gas into the pleural 
cavity, which entailed a more effective collapse of the entire lung, 
the vesicular breathing became markedly diminished. 

However, in cases of spontaneous pneumothorax amphoric 
breathing is present at one time or another, which varies in intensity 
and pitch according to the existing intrapleural pressures. As long 
as amphoric breathing is present the compressed lung fails to 
reéxpand, which indicates a visceral pleural opening. Frequent 
roentgenoscopy shows a gradual reéxpansion of the collapsed lung 
after the disappearance of amphoric breathing. 

In my article on significance of amphoric breathing and coin 
sound test,” I discussed fully the mechanism and diagnostic sig- 
nificance of these sounds. The persistence of amphoric breathing 
means failure of the visceral-pleural opening to close and usually 
spells a poor prognosis. The gradual receding in the pitch of the 
coin sound is indicative of a decrease in the intrapleural pressure 
and a slow reéxpansion of the collapsed lung. The hyperresonance 
in pneumothorax is determined both by the extent of the collapse 
and particularly by the existing intrapleural pressure, being most 
pronounced when the pressure exceeds the atmospheric one, and 
shading into diminished resonance and even dulness when the lung 
is partially expanded and the intrapleural pressures are below that 
of the atmospheric. 
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Mediastinal Friction Rub. ‘The following case is very illustrative 
in bringing out the importance of roentgenology in explaining certain 
baffling physical signs of the chest which even postmortem examina- 
tions could not solve, inasmuch as it has to do more with patho- 
logic physiology than with pathologic anatomy. 

Figs. 6 and 7 are inspiratory and expiratory plates of this case of 
left spontaneous pneumothorax. The intrapleural pressures at this 
time were + 5+ 30 water manometer. Percussion elicited slight 
hyperresonance from apex to base, and breath sounds were absent, 
except for a faint posttussic amphoric sound, which disappeared in 
a few days. A peculiar to-and-fro friction rub was heard over the 
sternum anteriorly and from the fourth to the ninth dorsal vertebral 
posteriorly, resembling somewhat the sound made by moving paper 
back and forth between two fingers. This sound was most baffling. 
However, roentgenoscopy revealed the secret; the movements of 
the collapsed lungs were hardly perceptible, whereas the labile 
mediastinum was swinging from left to right, pendulum like, with 
each respiratory phase, reaching beyond the nipple line of the right 
side on expiration. The inspiratory and expiratory Roentgen ray 
plates show the range of the swinging of the mediastinum distinctly 
which, no doubt, accounted for the peculiar friction rub. 

This friction rub was becoming feebler after the fifth day and 
disappeared completely on the tenth day. At this time the intra- 
thoracic pressures in the left pleural cavity were both negative, the 
lung was markedly reéxpanded, and distended and contracted with 
each respiratory cycle. The swinging of the mediastinum was 
hardly noticeable under the fluoroscope. It is obvious enough that 
the mechanism of production of this peculiar friction rub could 
have never been explained without the aid of roentgenoscopy. 

Rales. Réales are adventitious noises indicative of pathologic 
anatomy or altered physiology in the respiratory system. They 
result from interference with the free movement of air within the 
bronchopulmonary structure, due either to intrinsic or extrinsic 
causes. These rales are classified according to their acoustic 
properties into sonorous, sibilant, crepitant and so forth; according 
to their mode of production into dry or moist; and according to 
their anatomic topography into bronchial, vesicular, and so forth. 
These classifications of rales are not distinct entities because there 
is a close interdependence between the topography, mechanism, 
and accoustics of the réles. The “musical” quality of the rale is 
not only determined by its mode of production, but also by the 
anatomic seat in which the respiratory pathology has occurred, 
hence the diagnostic value of the exact interpretation of these rales. 
Still, there is as yet no unanimity of opinion among clinicians as to 
the diagnostic significance of certain rales, and careful systematic 
serial roentgenography might enable us to elucidate the mechanism 
and clinical value of such rales. 
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The so-called subcrepitant rales are still the greatest bone of 
contention among clinicians as to their diagnostic and prognostic 
significance. Bushnell'* and others consider the crepitant and sub- 
crepitant rales as a sure sign of clinical activity in pulmonary tuber- 
culosis, whereas Bruns,'‘ adequately naming these rales “parenchy- 
matous,” claims that these are due simply to atelectasis and no 
clinical significance can be attached to them. No doubt, all these 
rdles originate in the forceful separation of the walls of the atelec- 
tatic alveoli and bronchioles by effective inrush of air during the 
inspiratory phase, but atelectasis is an abnormal condition of the 
lung tissue resulting from various causes, and these latter determine 
the character of the rales and their relation to the respiratory cycle. 

The elastic fibers of the anatomic lung tissue possess both expan- 
sibility and a contractile force; either of these properties might be 
injured separately or both might be lost at the same time. In 
atelectasis the expansibility of the pulmonary tissue is hindered 
whereas the contractibility is intact, hence the tendency of such 
tissue to remain collapsed. It is at once apparent that the degree 
and permanency of the atelectasis depends a great deal on the cause 
which occasions this condition; it may result from simple attenua- 
tion of the expansibility of certain portions of the lung tissue 
because of disuse or from various pathologic changes which have 
taken place in this or that area of the lung tissue. Thus atelectasis 
may be merely functional, that is, no pathologic changes ensued 
in the alveolar structure but they became deflated simply because 
they had not been used, such as the base of the lung of shallow 
breathers; such alveoli can be separated by deep breathing and 
their expansible force returns to physiologic limit after a repeated 
deep inspiratory exercise. The atelectasis resulting from pathologic 
alteration in the pulmonary tissue, such as edema or infiltration 
which actually injure the expansibility of the elastic fibers, become 
more permanent, the walls of the alveoli are rough, moist, and stuck 
together, and it requires greater inspiratory force to inflate such 
alveoli. Consequently, the rales produced in pathologic atelectasis 
will differ from the réles produced in the functional atelectasis, and 
can therefore be used as a differential sign. 

The musical quality of the crepitant and subcrepitant is described 
as the sound made by rolling a lock of hair between the fingers held 
close to the ear, or by throwing a pinch of salt upon a hot stove. 
This description could be tolerably applied to the rales heard over 
functional atelectasis, but the rales elicited over pathologically 
atelectatic tissues have a more sticky quality and could be best 
imitated by placing two wet sheets of paper with rough surfaces 
upon one another, and, holding them near the chest piece of the 
stethoscope, separating them forcibly. This accoustic distinction 
between the rales has not as yet been stressed in the medical litera- 
ture, though it is of utmost clinical value, particularly in tuber- 
culosis. 
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From careful roentgenoscopy, roentgenography, and_ stereo- 
roentgenology of numerous cases with various parenchymatous 
rales, | have gained the following impressions: 

(a) The crackling parenchymatous rale is heard at the end of 
deep inspiration and might disappear after a few respiratory 
exercises. Such atelectatic areas appear somewhat hazy on roent- 
genoscopy, but they “light up” after profound breathing, which 
means that air was forced into the atelectatic alveoli. In cases of 
thoracoplasty these crackling parenchymatous rales are always 
elicited after deep breathing and they never disappear. Fig. 8 is a 
case of complete right thoracoplasty. Crackling parenchymatous 
rales were elicited from apex to base on deep inspiration produced 
unquestionedly by forceful separation of certain of the compressed 
bronchioles and alveoli which do not function in ordinary breathing. 
In thoracoplasty, there is no actual loss of pulmonary tissue, but 
the entire lung is reduced in volume and compressed, that is, atelec- 
tatic due to an extrinsic cause. Consequently, when air is drawn 
in forcibly, certain of these alveoli inflate partly and give rise to 
these rales. In case of fluid in the chest, which compresses the lungs 
completely no rales are heard, but after aspiration crackling par- 
enchymatous rales are elicited on deep inspiration for a few days. 

(b) The sticky parenchymatous rales, like those produced by 
the sudden separation of two rough wet sheets of paper, are seldom 
elicited on inspiration alone, even on deep inspiration. They can 
be provoked after cough followed by a deep inspiration in which 
case they might be heard throughout the inspiratory phase. The 
pulmonary area over which the posttussic rales are obtained is 
always hazy on roentgenologic examination; it has a ground-glass 
appearance, and fails to “light up” under the fluoroscope even on 
the most profound inspiration, only cough might render such area 
somewhat brighter roentgenoscopically. On the roentgenogram 
the haziness resembles that of an expiratory Roentgen ray plate. 

The mechanism of these rales might be explained as follows: the 
edematous or infiltrated alveoli lost a great deal of their expansile 
property, and their moist and rough surfaces stick together, becom- 
ing totally deflated, that even the air of profound inspiration is not 
enough to separate these alveolar walls; however, on cough, when 
intrapulmonary pressure is greatly increased, it makes it possible 
for the following inrushing air to separate these agglutinated alveoli 
which imparts that peculiar sticky characteristic to these rales. 

Excluding acute pulmonary affection, such rifles are strongly in- 
dicative of pulmonary tuberculosis, which though it might not mani- 
fest itself constitutionally, is potential in developing into clinical 
activity. In studying serial Roentgen ray plates in cases of pul- 
monary tuberculosis which apparently healed by resolution, and 
no trace of infiltration could be seen any more on the roentgeno- 
grams, I observed that those cases, in which the posttussic rales 
just described persisted over the affected areas, were subject to 
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flare-ups, and such areas were not “lit up’’ properly under the fluoro- 
scope. The disappearance of the posttussic rales in cases of pul- 
monary tuberculosis healed either by fibrosis or by resolution is of 
good prognosis. Such posttussic rales might also be heard at the 
base of either lung in postpneumonic cases, and could not be differ- 
entiated from pulmonary tuberculosis except by history and their 
limitation to the base. 

(c) Sticky subcrepitant rales heard on ordinary inspiration over 
an isolated area of the pulmonic field are strongly suggestive of small 
‘avitation. Such areas show up on the roentgenoscope and roent- 
genogram either as a honey-comb area, or as a definite small cavity 
with even small fluid level (see section on pulmonary cavitation). 
Fig. 3 is very illustrative in this respect; feeble bronchovesicular 
breathing and sticky inspiratory rales were heard over about 2 
inches at the fourth interspace of the left chest and a definite cavity 
of about the same size is seen on roentgenogram, and in the second 
space of the same side there is a honey-combed area with a small 
cavity which revealed itself on physical examination by a harsh 
inspiratory sound and moist rales on ordinary breathing. When 
the cavity becomes larger, with a noticeable fluid level, the rales 
assume a stirring and gurgling quality. 

It is thus obvious that the diagnostic significance of these par- 
enchymatous or subcrepitant rales is determined first by their 
particular musical quality which is rather difficult to define exactly 
until one becomes accustomed and well acquainted with their 
sound; second, the time of occurrence of these rales in the respira- 
tory cycle, on ordinary breathing, on deep breathing or only after 
cough is of great importance. 

The modification of the respiratory sound has no relation to the 
characteristics of the rales, any shade of breathing might be obtained 
with any of these rales. But when bronchial breathing is heard 
without any rales, pleural effusion is to be diagnosed. Dry rales, 
sonorous or sibilant, are produced in the bronchi and neither 
roentgenoscopy nor roentgenography reveals any changes in the 
pulmonary field, if no parenchymatous lesion coexists. 

Compensatory Emphysema. In discussing the circulatory changes 
which take place in cases of artificial pneumothorax’ I drew atten- 
tion to the sharp distinction in the mechanism and alterations of 
hypertrophic and compensatory emphysema. In_ hypertrophic 
emphysema the pulmonary capillaries are compressed because of 
overdistention of the alveoli, the elastic tissue of which has lost a 
great deal of its contractile power, the residual air is increased, and 
the ventilation of the lungs is very poor. Such lungs appear over- 
aérated on the roentgenogram, with blurring of the lung markings, 
and roentgenoscopically the lungs seem overilluminated even on 
expiration, which shows an expiratory overdistention. This is the 
reason why the expiratory breath sound of an emphysema is feeble 
and prolonged. 
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In compensatory emphysema, on the contrary, the distention 
of the alveoli is a result of the engorgement and dilatation of the 
capillaries surrounding the air sacs, and the elastic tissue of such 
a vicariously hypertrophied lung retains both its expansile and con- 
tractile power; consequently the lung ventilation is more effective. 
Roentgenographically the lung markings of such lungs are accen- 
tuated, and roentgenoscopically the lungs are seen to expand and 
contract fully causing a marked difference between the illumination 
of the pulmonic field in inspiration and expiration. This explains 
why the breath sounds of such a lung are exaggerated and puerile 
in character. Fig. 8 shows a vicariously emphysematous left lung. 

The gradual development of compensatory emphysema and the 
modification in the breath sounds following such changes can be 
best studied in cases of artificial pneumothorax. Roentgenograms 
taken shortly after the induction of pneumothorax show a somewhat 
hazy appearance of the contralateral lung with marked accentuation 
of the lung markings. This is due to the engorgement of the pul- 
monary bloodvessels as a result of a greater amount of blood being 
driven through the same capillary bed per unit of time. The 
alveoli of the lung do not become over distended, until a few weeks 
later. Percussion at this time usually reveals slight diminution in 
resonance over this lung and breath sounds are not changed. Grad- 
ually the breath sounds over the lung grows harsher and becomes 
exaggerated or puerile in character. At this time the expansion 
and contraction of the lung assumes a wider range, as can be shown 
roentgenoscopically. 

Conclusions. An endeavor has been made to show that roentgen- 
ology could be used to great advantage in the investigation of the 
mechanism of physical signs of the chest and in evaluating their 
diagnostic and prognostic significance. The application of this 
investigational method to the study of the physical signs of pul- 
monary cavities, pneumothorax, certain rales, and so forth, assisted 
a great deal in elucidating the mechanism of many of these signs 
and brought about a revision in their diagnostic interpretation: 

1. About 50 per cent of the pulmonary cavities are silent as to 
the classical signs of cavitation; of these few are absolutely mute, 
not revealing themselves by any adventitious sounds, but most of 
them can be detected by congeries of signs, such as modified breath 
sounds with moist inspiratory rales heard over an isolated area of 
the lungs. 

2. The presence of amphoric breathing indicates a pleural-visceral 
opening. As soon as the opening closes the amphoric breathing 
disappears and the lung begins to reéxpand, as can be watched 
roentgenoscopically. The varying physical signs of pneumothorax 
in the same side of the chest are determined by the modified pneumo- 
dynamics and the localization of gas in that pleural cavity. 

3. (a) Subcrepitant crackling rales heard over an area on deep 
inspiration are due to functional atelectasis. (6) Subcrepitant 
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sticky rales which are elicited only after cough are due to edema 
or infiltration of the alveolar walls; these areas fail to “‘light up” 
under the fluoroscope on inspiration. (c) Moist rales heard on 
ordinary inspiration over a limited area of the pulmonic field with 
modified breathing are strongly suggestive of small cavitation. 

4. A peculiar friction rub heard over the sternum anteriorly or 
over the thoracic vertebra posteriorly in cases of pneumothorax 
is due to the pendulum-like movement of a labile mediastinum, 
moving back and forth with the respiratory cycle. 

5. The marked distention and contraction of the vicariously 
dilated lung in cases of compensatory emphysema causes the breath 
sound to become puerile or exaggerated in character. 

Roentgenoscopy, roentgenography, and stereoroentgenography 
could no doubt, be used advantageously in the study of the mechan- 
ism and physical signs of many other chest abnormalities. 
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ENCEPHALOGRAPHY. 
LUMBAR PUNCTURE AND TREPHINE METHODS. 


By E. R. Carpenter, M.D. F.A.C.S. 


DALLAS, TEXAS. 


For the purpose of this article the term encephalography is 
sufficient for the discussion of analysis of the brain by the injection 
of air either through a lumbar puncture or a small trephine, or by 
the combined use of both methods in connection with Roentgen ray 
films. 

Bingel,’ Weigeldt,’ Gabriel," Denk,!® Schoot and Eitel,?® Jung- 
ling,* Schuller," Liberson,> and others have reported numerous 
cases where lumbar puncture and injection of air has been employed 
successfully for diagnosis and localization in various types of brain 
lesions, but the procedure has been accompanied by frequent 
profound reactions, such as pain in the head, severe headache, 
vomiting and diarrhea, or by collapse and shock during and follow- 
ing the test under local anesthesia. Also some fatalities have been 
reported. 

The trephine method of air injection as developed by Dandy! 
under the term “Ventriculography,” and also employed by Schuller,” 
Weigeldt,’ Herrmann,” Davenport,”! Elsberg,? Adson,* McConnell,}8 
Grant,‘ Locke,’ and various other writers, is employed almost 
exclusively in this country, and to a great extent this method has 
supplanted lumbar puncture in foreign countries notwithstanding a 
mortality of 5 to 10 per cent from the procedure. However, the 
trephine method is used by most investigators only in a class of 
cases where practically 100 per cent mortality occurs within a 
brief period unless relief can be procured. 

Although, the extreme discomfort from the lumbar puncture 
method as usually made, and its limited field in well developed and 
in terminal brain lesions have greatly restricted its use, yet this 
form of encephalography when employed under proper conditions 
becomes an indispensable factor in the investigation of early tumor 
suspects and in all forms of brain disturbances which cannot be 
satisfactorily determined by the usual methods of diagnosis. The 
lumbar puncture method is less dangerous than the trephine 
method and has a wide range of usefulness, but neither test should 
be used to the exclusion of the other, and occasionally both methods 
are necessary. 

The Lumbar Puncture Method. The lumbar puncture method 
can be utilized in almost any patient with comparative safety, 
except in those with tumors of the posterior fossa or with extensive 
communicating type of hydrocephalus. Correct interpretation of 
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the usual Roentgen ray films along with a proper understanding of 
cerebellar disturbances and of the Bardny vestibular tests will 
eliminate the danger of tumor, while the presence of extensive 
hydrocephalus should be detected before a very harmful amount 
of air has replaced the fluid withdrawn during the test, otherwise, 
the fluid should be reinjected by the trephine method. As a rule, 
the lumbar puncture test should not be employed when any brain 
tumor is strongly suspected or known to be present, vet at times 
it is of value in supratentorial tumors. Occasionally, the lumbar 
puncture test is difficult to interpret, especially if an excess of air 
has not been injected. In about 15 per cent of the tests by lumbar 
puncture, the trephine method is also necessary to further clarify 
the situation due to impervious third ventricle, or to blocked ven- 
tricles from tumor, from luetic, inflammatory and _ traumatic 
lesions, or from abcess. 

The lumbar puncture method under local anesthesia is almost 
prohibited, vet, when it is made under ether anesthesia and the 
patient is placed in the upright sitting posture, there is but little 
likelihood of immediate or late disturbance beyond moderate head- 
aches in some patients and slight discomfort for two to five days. 
The upright posture is necessary in order to drain and fill the 
lateral ventricles and sulci to the best advantage. The experienced 
operator usually knows when the ventricles are being drained and 
how much fluid to remove. At times all fluid must be drained and 
replaced by an equal or excess amount of air. In adults at least 
60 to SO cc. should be removed, as certain conditions reduce the 
amount of fluid below the average of 120 cc. When less than SO 
to 90 cc. only can be obtained in adults, either the ventricles are 
not being drained or some abnormal condition has reduced their 
capacity. 

The average normal spinal fluid pressure in adults in the upright 
position under ether is about 35 mm. mercury. Considerably 
more air than fluid removed can be injected with safety in the usual 
patient. At least 10 per cent more air than fluid is desirable for 
good films and for therapeutic purposes to which reference will be 
made later. A small needle with two or three inlets, a small rubber 
tube, and a 10 ce. or larger glass syringe is all the equipment neces- 
sary to make the test. 

Frequently the lumbar puncture test is made in my office and the 
patient is taken home immediately or soon after the Roentgen ray 
films have been completed. It is not unusual for them to be taken 
50 to 100 miles in auto or train the same or succeeding day of the 
test. In no case has a severe reaction occured under ether and the 
headaches are of milder type than when done under local anesthesia. 
The headaches may persist a few days, but often the patient is up 
and around the next day. At times the usual “lumbar puncture 
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headaches” occur from seepage of the fluid into the lumbar tissues. 
In one case of this nature where the intracranial pressure was 
increased the headaches persisted for three weeks. The headaches 
from the air test result from irritation and expansion of the meninges 
which also produce the shock and other reactions under local 
anesthesia. These headaches are readily controlled by opiates, if 
necessary. 

The Trephine Method. As stated, the trephine method is employed 
where some grave condition, as tumor, abscess, or hydrocephalus is 
present or is strongly suspected, and to verify or further analyze 
certain conditions as revealed by the lumbar puncture test where 
the ventricles are partially or totally impervious by that route. 
This method is a graver procedure than the lumbar puncture method 
under ether, and must be made in a hospital where emergencies can 
be met. 

Various locations for the trephine have been used, but the lateral 
entrance, according to Keen, has been more satisfactory than other 
points since lateral displacement of the ventricles by tumors, 
abscess, and so forth, does not interfere materially with this place 
of entrance. Slightly more difficulty may be experienced in drain- 
ing the third ventricle from this angle than from the occipital 
region and care must be taken not to enter the lateral sinus as | 
have done on two occasions although without any serious conse- 
quence. The amount of fluid to remove depends entirely on condi- 
tions. At times 10 to 20 ce. of air is sufficient, while at other times 
50 to 100 cc. or more of air is necessary for interpretation of the 
films. Slightly more air should be injected than fluid withdrawn. 
In normal cases and where hydrocephalus does not exist, the air will 
be absorbed through the same channels as the fluid and will do no 
harm. Where more than moderate hydrocephalus does exist the air 
should be expelled several hours later by repeated puncture. In 
extreme cases it is advisable to replace the air by the original fluid 
or by a neutral Ringer’s fluid. Either local or general anesthesia 
may be used in making this test on children or adults, as severe 
reactions are infrequent. 

Encephalography, as considered in this article, may be employed 
to great advantage in any brain disturbance where a diagnosis 
is doubtful. It is valuable in revealing a gross normal condition 
of the brain as well as revealing abnormalities of various kinds; 
consequently it is of inestimable value in the investigation of petit 
mal and in convulsions of unknown origin, in certain forms of 
chronic headaches, in occasional cases of mental impairment, in 
certain head injuries, and in other motor and sensory disturbances. 
By employing the method of choice in these vague cases there are 
relatively but few of them that cannot be satisfactorily explained, 
thus eliminating long intervals of observation of many patients 
with or without tumor of the brain, and other conditions are much 
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better understood and treated to greater advantage. Other 
writers’-> also have observed that the performance of this test 
has a definite therapeutic value in certain forms of meningeal and 
ventricular disturbances. 

The following tabulated record of cases constitute a group of 
private patients on whom the tests were made during a period of 
eighteen months: 


Comments. Sixty-three cases are reported where the lumbar 
puncture and trephine tests were employed. 

Of 40 lumbar puncture air tests: 19 showed normal findings; 21 
abnormal findings; 7 were indefinite and the trephine test was 
indicated to complete the examination; | lumbar puncture patient, 
aged two vears, with hydrocephalus died ten days after the test. 

Of 23 primary trephine air tests: 4 showed normal findings; 19 
showed abnormal findings; 1 trephine patient in coma died 2 hours 
later; 2 trephine patients with cerebellar tumors and choked disks 
died one week after operation. Possibly death was hastened by 
retained air as drainage of the ventricles could not be reéstablished, 
and the air was not removed, or replaced by fluid. 

Chief Complaints and Pathology. Twenty-three headache cases 
were associated with brain tumors; 24 convulsive and petit mal 
cases were of a chronic type; 3 chronic brain abscess cases were 
encountered; 24 brain tumors were found, according to tests, 
operations and autopsies; 24 cases were classified under birth 
injury, congenital and meningitic origin; 13 cases were classified 
as functional psychosis, neuralgia, impaired mentality, encephalitis 
and luetic. 

Results: 3 patients with chronic headaches of a very severe nature 
were relieved of the disturbance without further treatment after 
the air test. Several other disturbances improved without treat- 
ment and one patient (No. 35) apparently has recovered; 15 patients 
recovered or were markedly improved by appropriate operations 
and treatment; 11 patients classified as tumor suspects, neuralgia, 
functional, and psychosis cases were considered as possible future 
recoveries; 37 patients were classified as hopeless for improvement 
or have died. 

With the exception of 4 or 5 patients, the disturbances in this 
group of cases were of achronic nature. Virtually all of the patients 
had been examined numerous times by competent physicians, and 
as a rule, the diagnosis of epilepsy and migraine had been made. 
The majority of these patients presented no other neurological 
symptoms than headaches, petit mal, or convulsions, and associated 
choked disks in the late tumor cases. The usual laboratory reports, 
including the blood and spinal fluid had been negative in these 
patients with the exception of two with brain abscess and three or 
four with tumors. Numerous patients were unconscious and in 
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the terminal stage of brain tumor at the time of the examination. 
From the information gained by encephalography in connection with 
the history and clinical data, a satisfactory working diagnosis was 
obtained in practically all cases. In addition to the tabulated 
report, attention is directed to a brief discussion of special features 
in certain cases. 


Cass III.—A woman, aged thirty-six years, had severe headaches without 
other disturbances for eight years. The lumbar puncture air test revealed 
both lateral ventricles to be almost obliterated by a tumor in the left 
parietal region (meningioma shadow on left side). 


Case XII.—A girl, aged eighteen years, had four or five convulsions with 
moderate headaches during eight months time, otherw’se she was in good 
health. The lumbar puncture test revealed the third ventricle to be open 
while each lateral ventricle was blocked. The trephine test should have 
been made on both sides as she probably had a tumor (foramen Monroe). 


Casp XXXVIII.—A child, aged two years, had been somewhat spastic 
all its life and developed convulsions during the last month before examina- 
tion. The head was not unusually large. The lumbar puncture test 
with the removal of 150 cc. of clear fluid revealed marked communicating 
hydrocephalus. The air was not replaced by fluid as should have been 
done in this case and the patient died in ten days. 


Casze LXIII.—A child, aged four years, had neuralgia in the right ear 
region for two years which at times could be controlled only with chloro- 
form. The usual Roentgen ray films revealed increased intracranial 
pressure. The lumbar puncture air test revealed a normal gross condition 
of the brain. A decompression for one sided craniostenosis relieved her 
materially of the pain which no doubt was of glossopharyngeal origin. 


Case VII.—A girl, aged twelve years, was thrown from a horse and 
injured two years before examination. Soon after the accident she suffered 
numerous times daily with intense pain in the head. The trephine air 
test revealed one ventricle to be somewhat smaller than the other which 
appeared to be normal. Eighteen months after the air test she had not 
had any recurrence of the pain. 


Casp VIII.—A woman, aged twenty-four years, had headaches at inter- 
vals during four years and had been confined to her bed for four months 
at the time of the examination. There was no evidence of organic lesion 
of the nervous system and the pain was not relieved by cocainizing 
the nasal ganglion. The lumbar puncture air test with the pressure raised 
considerably above normal revealed normal ventricles and one week after 
the test she was entirely relieved of the headaches without recurrence at 
the end of one year. 


Case XVI.—A boy, aged twelve years, had headaches for five months 
and choked disks for two months. The usual Roentgen ray films revealed 
high intracranial pressure but no calcified areas. The trephine air test 
on each side three months later revealed there was no connection between 
the two lateral ventricles. A diagnosis of suprasellar tumor was made. 
Puncture through a right side decompression with drainage of about 30 cc. 
of yellow fluid which clotted, was followed by irrigation of the cyst with 
distilled water and injection of 20 cc. Zenker’s fluid which was removed by 
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irrigation. The patient made a complete recovery with the exception of 
optic atrophy which occurred before any operative measures were per- 
mitted by the parents. 


Case XV.—A girl, aged twenty-eight years, developed vertiginous 
attacks, agonizing occipital pain, disturbance in vision, marked ataxia, 
and paresthesia of the right side. After two years of increasing disturbance 
the lumbar puncture air test revealed a normal gross condition of the brain. 
She was relieved of the disturbarices and resumed her work after two months’ 
rest treatment. 


Casz XIX.—A boy, aged twelve years, developed meningitis, osteitis, 
and choked disks during the four months before the examination. No 
localizing symptoms were present. ‘The trephine air test revealed absence 
of the anterior portion of the right lateral ventricle. A large abscess was 
drained with no recurrence of trouble one year later. 


Casge I[X.—A man, aged twenty-four years, had severe headaches for 
three months without other symptoms. The trephine air test revealed 
moderate and symmetrical enlargement of the lateral ventricles. The 
vestibular tests revealed absence of past pointing of the right hand to the 
left. A cerebellar operation disclosed a small glioma near the mid line on the 
right side. 


Casp XLIII.—A child, aged four years, had 8 to 16 hard convulsions 
daily, at times without other symptoms for eight months. The lumbar 
puncture air test revealed absence of sulci over the left temporo-parietal 
region which directed attention to a latent mastoiditis with a normal 
middle ear. The mastoid operation with a decompression and punctures 
relieved her permanently of the convulsions. 


Case LIX.—A man, aged twenty-four years, had many dream-like spells 
and convulsions during four years’ time. The lumbar puncture air test 
revealed the right lateral ventricle only to be open. The trephine air 
test on the left side revealed a large ventricle from blocking at the foramen 
of Monro, no doubt the result of an old head injury. 


Cass X.—A woman, aged twenty-six years, suffered with headaches for 
twelve years which required opiates and she was confined to her bed much 
of the time. There was no evidence of nasal disease and no symptoms of 
organic brain trouble. The lumbar puncture air test under ether revealed 
a normal gross condition of the brain. One year later she had had no recur- 
rence of headaches following the air test. 


Case XXXI.—A girl, aged nineteen years, had convulsions which began 
in the right arm and face during a period of five months before examination. 
She had headaches and much disturbance of vision but no fundus trouble. 
The lumbar puncture air test revealed normal ventricles which was quite 
conclusive that she had a cortex disturbance. A small tumor was removed 
at operation with apparently permanent relief of the complaints. 


Case LXI.—A girl, aged ten years, had petit mal and convulsions for 
six years. The lumbar puncture air test revealed the third ventricle only 
to be open. The trephine air test was indicated on each side. 


Case XXVI.—A woman, aged forty-five years, had headaches for one 
year followed by choked disks and coma without any localizing symptom. 
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Fic. 1.—Case 5: Normal ventricles in a patient previously considered to be a “brain 
tumor suspect.” Lumbar puncture. 


Fic, 2.—Case 35: Normal lateral ventricles in a patient who had convulsions from 
an unknown origin. Multiple sclerosis?) Trephine. 
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Fic. 3.—Case 9: Trephine. Cerebellar tumor. Headaches only symptom. 


Fic. 4.—Case 23: Right frontal lobe abscess. Both anterior horns are displaced to 
the left. (anteroposterior view). (Trephine. 


oh. 
Md 
§ 
| 
| 
. 
‘ 


Fig. 5.—Case 37: Lumbar puncture. Communicating type of hydrocephalus. Boy, 
iged seven years; convulsions, four years. 


Fic. 6.—Case 52: Trephine. Choked disks only symptom. Tumor left temporo- 
frontal region. Operation; recovery. 
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Fic. 7.—Case 16: Trephine each side. No communication between lateral ventricles. 
Suprasellar cyst; no calcified area. Operation; recovery. 


Fic. 8.—Case 23: Lumbar puncture. Left ventricle admits only trace of air. Tumor 
left side. Convulsions and perverted taste. 
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There was insufficient space for injection of air into the left ventricle by the 
trephine test, and not more than a dram of fluid was present in the right 
ventricle. The attempt to inject air into the right ventricle was unsatis- 
factory and the patient died two hours later; death possibly was hastened 
by the presence of a small amount of air in the brain tissue. The injection 
of air in this class of patients and in those with tumors involving the brain 
stem is accompanied with considerable danger and every precaution should 
be taken when making the test in these patients. 


Casp LI.—A man, aged forty-four years, with a negative history and 
laboratory reports had convulsions and aphasia for four years. The 
trephine air test revealed some enlargement of the left ventricle. He made 
a complete recovery under intensive luetic treatment. 


Conclusions. [rom an analysis of 63 patients on whom encephalo- 
graphy was practiced it is concluded that: 

1. In addition to the restricted group of patients with brain 
tumor, hydrocephalus, or abscess where the trephine method is 
employed for diagnosis and localization, encephalography, as 
considered in this paper, is indispensable in the investigation of 
many patients troubled with headaches, petit mal, convulsions, 
impaired mentality, and other vague neurological complaints of a 
more or less chronic, or of a recurring nature. 

2. Encephalography by the lumbar puncture method under ether 
anesthesia, with the patient in the upright sitting position, practi- 
cally is devoid of the serious reactions met with when made under 
local anesthesia and is not more dangerous, than many other useful 
procedures such as tonsillectomy and appendectomy, except in 
patients with well developed brain tumors, with abscess, or with 
communicating type of hydrocephalus. 

3. Either distention of the membranes, or reaction from the pres- 
ence of air in this form of encephalography, is beneficial in certain 
types of headaches, and possibly in other conditions. 

4. Encephalography by these methods requires a thorough work- 
ing knowledge of neurology, as well as neuro-surgical training and 
Roentgen ray interpretation. 
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STUDIES ON LEUKEMIA. 
I. CONCERNING THE FRAGILITY OF THE WuiteE BLoop CELLs. 


By SzimArp, M.D., 
BUDAPEST, HUNGARY. 


(From the Fourth Medical Clinic of the University, Budapest, Hungary.) 


WorkKING on the leukemia problem my attention turned to a 
theory first emphasized by Wolff,' according to which the tissue 
hyperplasia together with the enormous cell production would 
present only the secondary consequence of the previous extensive 
cell destruction. From such an aspect it is only a regenerative 
effort, a defense by the organism against the unknown factor, the 
nature of which would be perhaps that of a toxin originating in the 
organism itself, perhaps in invading parasites. This toxin, reacting 
upon the corresponding white blood corpuscles, causes their destruc- 
tion by leukolysis in the serologic sense. Thus the primary cause 
of the disease would be looked for in these leukolysins. 

The theory is supported, however, by no argument based on 
experiments and the whole assumption is grounded upon morpho- 
logic changes of degenerative character first described by Gum- 
precht.2, The main symptoms of this cell degeneration are: The 
protoplasm disappears, the nuclei become flattened with uneven out- 
lines, with loose structure and often with vacuoles, the chromatin 
grows less and less, finally disappearing entirely. 

This observation of morphologic character would be supported 
by the fact frequently noted that the quantity of the uric acid in 
the blood as well as in the urine is remarkably increased. And 
this increase in uric acid is attributed to the white blood cell destruc- 
tion. This fact, however, proves the increased cell destruction 
only, giving no evidence of its priority. 

With regard to the fact that one is not justified in drawing such 
far-reaching conclusions from morphologic changes only, even 
of the most important nature, it was considered not superfluous 
to look for such evidences in a significant number of leukemic 
patients. 

The investigations conducted in the last two years are as follows: 

I, Experiments in Vitro. In these experiments the endeavor was 
made to imitate, so far as possible, the process in the human organ- 
ism. For this reason I let the fresh serum of untreated leukemic 
patients react upon the white blood cells of healthy persons of the 
same sex. 

For the isolation of the white blood corpuscles the method 
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I elaborated some while ago was of use.* After washing in Locke’s 
solution, the leukocytes were suspended in leukemic serum. Experi- 
ence will teach the density wanted and after some practise the right 
density is easily secured. I usually suspended the leukocytes 
isolated from 10 ce. of blood in 2 to 3 cc. of serum. The leukocytes 
suspended in this way were placed in small agglutinating tubes in 
the incubator at 37° C. and were counted at intervals. To prevent 
sedimentation, the suspension is to be mixed witha capillary pipet 
by alternate aspiration and expulsion about every two hours. 
Avoid air bubbles if possible! At the beginning I imagined that 
the frequently repeated mixing represented such a vigorous mechan- 
ical insult that the white blood corpuscles would be injured. But 
numerous experiments showed that the leukocytes of healthy persons 
did not suffer any mentionable harm suspended in the serum or 
plasma of another healthy person of the same sex. In the suspen- 
sion there were nearly as many leukocytes after twenty-four hours 
incubation as at the beginning of the experiment. 

The white blood cells were counted at first every two hours, 
later every four hours. As usual in the counting of leukocytes the 
suspension was sucked up to the upper mark on the tube and was 
diluted by Locke’s solution stained with gentian violet. After 
thorough mixing the counting was performed in a Buerker chamber 
(Zeiss). The cells were counted in five big squares (that is in 5 by 16 
smaller squares) and as average there was given the cell number 
according to one big square, regardless of the dilution which seemed 
quite superfluous. 

Altogether there were undertaken 30 experiments under physio- 
logic circumstances: 17 in the serum and 13 in the plasma. 

In the serum the white blood cells of healthy persons showed a 
decrease of between 12.7 and 17.9 per cent in twenty-four hours, 
giving 15.3 per cent as an average. In the plasma the decrease 
varied between 13.4 and 19.1 per cent, averaging 16.2 per cent. 

Apparently the decrease is scarcely of importance. The leuko- 
cytes are mostly intact, the nucleus is well stained, the proto- 
plasm is preserved; and comparatively very few cells suffered harm. 

Convinced of the usefulness of the method, I turned to the 
examination of the problem itself. 

There were examined altogether 22 cases, of which there were: 
chronic myelogenous leukemia, 20; acute myelogenous leukemia, 1; 
and chronic lymphatic leukemia, 1. 

White blood cells of healthy persons suspended in leukemic serum 
showed a decrease of 20.2 per cent in the average, that is about 5 
per cent more than in the experiments mentioned above. But one 
would be never justified in ascribing this slight difference to the 
leukolytic power of the leukemic serum, because it is generally 
known that in other lytic experiments—for example, hemolysis— 
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most cells are dissolved, if not all. It is more appropriate to look 
for the cause of the decrease in the changed chemistry of the leu- 
kemic serum, in its higher lipoid content and perhaps in factors of 
physicochemical character. 

One would, however, imagine that the originally existing leuko- 
lytic power of the blood perhaps is impaired with coagulation. To 
exclude every possibility of this sort the investigations were extended 
to the blood plasma, preventing coagulation by a minimal quantity 
of hirudin. The method was the same as in the experiments with 
serum. 

The decrease was more marked here than in the serum: averaging 
25.5 per cent. 

One would never be justified in considering this slight difference 
as very significant, especially as it scarcely goes beyond the experi- 
mental error. 

One might think that the hypothetic leukotoxin is an autolysin 
reacting only with the leukocytes of the person himself. A series 
of experiments arranged to test this point gave results of the highest 
interest. 

Leukemic white blood corpuscles suspended in the patient’s 
own serum presented without exception a significantly greater 
decrease: an average of 31.4 per cent and in their own plasma an 
average of 38.9 per cent. But as in other lytic experiments—for 
example hemolysis—the cell destruction is perfect, it became neces- 
sary to look for the cause not in the leukolytic power of the leukemic 
serum or plasma but rather in other circumstances. First in the 
leukemic white blood cells themselves, as would be suggested by 
Gumprecht’s morphologic observations. 

That leukemic white blood corpuscles have in fact a lower resis- 
tance than the ones of healthy persons is demonstrated by further 
experiments undertaken with the serum and plasma of healthy 
persons. 

According to these experiments the leukemic white blood cor- 
puscles suspended in the serum or plasma of healthy persons 
decreased in the same proportion as in their own serum or plasma. 
In the patient’s own serum the diminution was of 31.4 per cent and 
in their own plasma 38.9 per cent, while in the serum of healthy per- 
sons 33.9 per cent and in the plasma 36 per cent. 

This expressed. decrease of the white blood corpuscles cannot be 
explained by the action of a specific autolysin occasionally present in 
the blood but only by the smaller resistance of the leukemic white 
blood cells. 

It is a very interesting and peculiar circumstance that the cell 
decrease of healthy or leukemic white blood cells has been always 
better expressed in the plasma than in the serum, entirely regardless 
whether the plasma was of leukemic or of healthy persons. 
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The decrease of the various cells in twenty-four hours was as 
follows: 


Decrease, 


Suspension. per cent 

Healthy leukocytes: 

Healthy serum ..... . < 

Leukemic serum. . . RBs 

Leukemic plasma . 23.5 
Leukemic leukocytes: 

Leukemic serum . — 

Leukemic plasma 38.9 

Healthy serum 33.9 


The difference is not very much. It presents, however, such a 
regularity that experimental fault must be excluded and one would 
be perhaps not mistaken in attributing it to the different physico- 
chemical properties of the plasma. 

During these investigations, special attention was given to the 
ameboid movement of the leukocytes as a life phenomenon. The 
observations lead, however, to no usable result. There were 
never two experiments in full agreement with each other. It hap- 
pened that the leukocytes suspended in the serum or plasma of 
gravely sick patients moved even after twenty-four hours, while 
the ones suspended in the serum or plasma of entirely healthy per- 
sons stopped movement even after ten to twelve hours. Even 
repeated experiments with the serum or plasma of the same patient 
gave the most different results. For example I wish to mention 
only the case when the leukocytes suspended in the patient’s own 
serum moved only for six hours, while four days later for twenty- 
four hours. 

Apparently the ameboid movement depends in the _ highest 
degree on external circumstances. These experiments were aban- 
doned without usable conclusions. 

I endeavored also to demonstrate the hypothetic leukolysin 
by the help of Bordet-Gengou’s complement-fixation test. It was 
thought that—if such a substance really exists—the inactivated 
serum reacting on the homologous antigen fixates complement, 
consequently in the hemolytic system added later the hemolysis 
stays away. 

As antigen I used a 10 per cent aqueous extract of the white 
blood cells isolated from leukemic patients. Of the patient’s 
inactivated serum 0.1 cc. was taken and for complement normal 
serum of guinea pigs was used. The hemolytic system was as 
usual, 

A positive complement-fixation test never occurred: hemolysis 
was always perfect. 

II. Animal Experiments. The supposition was that in the case 
of a really existing substance of leukolytic power in the leukemic 
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blood leukolysis would appear after the injection of leukemic 
blood into animals; that is the number of the white blood cor- 
puscles would decrease. 

Well-developed rabbits were used for the experiments and for 
the injection the fresh serum or the blood itself. To keep the blood 
perfectly unchanged, 3 cc. of Locke’s solution were taken into a 
syringe and then 3 cc. of leukemic blood out of the cubital vein of 
the patient. Dilution with Locke’s solution was in order to retard 
the blood coagulation. By mixing thoroughly coagulation has 
been always prevented. 

Two experiments were undertaken with leukemic serum and 
two with whole blood, while two other animals were injected in the 
same manner by the blood or serum of healthy persons for control. 

The injections caused high fever and marked leukocytosis. 
These well-known symptoms, however, disappeared mostly in 
twenty-four hours. The number of erythrocytes and the hemo- 
globin content showed no essential change. Apparently these 
experiments were of no significance. 

Summary. White blood cells of healthy persons suspended in 
leukemic serum or plasma decreased after twenty-four hours 
incubation in a somewhat greater proportion than if suspended in 
the serum or plasma of healthy persons. The difference, however, 
was so slight that the assumption of a specific leukolytic action does 
not appear to be justified. 

The decrease was more marked in the experiments undertaken 
with leukemic white blood cells suspended in the patient’s own 
serum or plasma. But the diminution cannot be explained by 
the action of specific autolysins, as those experiments demonstrate 
where the leukemic white blood cells decreased in the same propor- 
tion when suspended in the serum or plasma of healthy perons. 
Consequently the cause of the cell destruction is to be looked for 
in the lessened resistance of the leukemic cells. 

Examination of the ameboid movement of the leukocytes gave 
negative results. 

By the help of Bordet-Gengou’s complement-fixation test a 
specific autolysin was not to be demonstrated. 

Animal experiments were valueless in throwing light on the 
problem. 

Conclusion. Based upon these experiments, a specific autolysin 
incidentally present in the leukemic blood as the primary cause of 
leukemia is not considered as justified. On the other hand observa- 
tions are mentioned demonstrating the decidedly lower resistance 
of the white blood cells in leukemia which leads to their rapid 


destruction. 
BIBLIOGRAPHY. 
1. Wolff: Wien. klin.-therap. Wchnschr., 1904, No. 49. 
2. Gumprecht: Deutsch. Arch. f. klin. Med., 1896, vol. 57. 
3. Szilard: J. Lab. and Clin. Med., 1923, 8, 661. 


SZILARD: STUDIES ON LEUKEMIA 


STUDIES ON LEUKEMIA. 
II. CoNCERNING THE ACTION OF ROENTGEN Rays. 


By SzitArp, M.D., 


BUDAPEST, HUNGARY. 


(From the Fourth Medical Clinic of the University of Budapest, Hungary.) 


SINCE Senn’s discovery of the favorable influence of Roentgen 
rays upon leukemia numerous investigators have been interested 
in its interpretation. Out of the numerous data gathered in the 
course of years it may be undoubtedly concluded that the Roent- 
gen rays have an elective effect upon the white blood corpuscles as 
well as upon the leukemic tissues. The method of this action, 
however, still needs explanation. 

In general there were two kinds of interpretation strongly opposed 
to each other. According to the first the Roentgen rays directly 
injure the white blood cells and the leukemic tissues, and according 
to the second they act only indirectly, that is, under their influence 
there arises some substance secondarily causing the destruction of 
the cells. Several call this substance a leukotoxin of lytic effect; 
others endeavor to define it chemically, looking for it in a decompo- 
sition product of the lecithin, in the cholin. 

The strongest argument of the adherents of the indirect effect is 
that after use of the Roentgen ray, not only the tissues directly 
exposed to the rays show alterations of regressive character, but 
also those affected not at all by the rays. For example, it is a 
well-known fact that after radiation of the large leukemic spleen 
not only this organ gets smaller but the liver and the distant lymph 
glands too. 

The experimental work was rendered exceedingly difficult by the 
fact that we do not possess a reliable method for procuring the 
white blood corpuscles themselves. Essentially this circumstance 
furnished the vulnerable point of all the experiments and resulted 
in the numerous contradictions. 

It seemed of interest to reopen the question, therefore, by the 
method elaborated by me for the isolation of the white blood cells.’ 
The experimental technique was the same as published in the previous 
paper.’ 

In the first series of experiments | tried to demonstrate the hypo- 
thetical Roentgen ray leukotoxin as well as the cholin in the serum 
or plasma of the radiated patients. Therefore at first I let the 
serum or plasma of the radiated leukemics react upon the isolated 
white blood corpuscles of healthy persons of the same sex. On 
the other hand, to demonstrate the cholin, I systematically examined 
the patients’ blood as well as their urine. 
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For the determination of the cholin the biologic methods of 
Reid Hunt** and of Guggenheim and Léfflert were of great use. 
Both methods are extraordinarily sensitive, to such an extent that 
rvooe mg. of cholin may be demonstrated in the form of its acetyl 
derivate. 

Regarding the estimations of cholin I wish to mention that 
before the exposure I carried out systematic determinations and 
found that its quantity does not extend to the limits marked by 
Guggenheim and Léffler as physiologic either in the urine or in the 
blood of leukemics. 

The patients were radiated usually three times over the spleen, 
the exposures lasting mostly half an hour. 

Observations were made on 7 cases, 6 of them being myelogenous 
and 1 lymphatic leukemia. ‘The experimental results were in every 
case almost identical, so that I publish only one table (Table 1). 

Qualitatively the same blood changes were noted after radiation 
as observed by most investigators: After a short initial leukocy- 
tosis the number of the white blood cells gradually decreased, 
reaching the lowest level three to four weeks after the last exposure. 
The number of the red corpuscles and the hemoglobin content 
presented a gradual improvement after the irradiation. 

As noted in the previous paper, the white blood corpuscles of 
healthy persons suspended in leukemic serum showed an average 
decrease of 20 per cent in twenty-four hours and the ones sus- 
pended in leukemic plasma of 23.5 per cent. After irradiation 
no essential divergence was noted: The cell decrease presented 
values of 18 to 25 per cent also. Consequently no substance of 
leukolytic power might have been demonstrated either in the serum 
or in the plasma of leukemics, four hours as well as two days or 
even weeks after radiation. 

The cholin presented no essential increase after irradiation, either 
in the urine or in the blood. Even if a greater quantity was found 
than before, the physiologic limit was never exceeded. Conse- 
quently neither the decrease of the white blood cells nor of the 
hyperplastic tissues may be brought into connection with the 
cholin. 

The supposition would be possible, however, that the hypothetic 
leukotoxin would present an autolysin, reacting with the white 
blood cells of the individual alone. Therefore it appeared advis- 
able to undertake a series of experiments to test this question. 
The patient's leukocytes were suspended in his own serum and also 
in his own plasma. The method was the same as before. At the 
same time leukemic white blood cells were suspended in the serum 
or plasma of perfectly healthy persons of the same sex. 

* By this method cholin has been permanently demonstrated in the urine of 
healthy persons as well asin their blood. Its quantity varied between 0.002 to 0.1 gm. 


per cent in the urine and between 0.02 to 0.2 gm. per cent in the serum, expressed 
in the form of its chlorhydrate derivate. 
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Experiments were arranged in 7 cases as before. The results 
showed a good agreement, consequently I wish to present only one 
table (Table II). 

TABLE I. 


Leukocytes, decrease under 24 hours, 
suspended, per cent 


Day 
examined. Personal cases Healthy persons. Remarks 
Serum Plasma Serum Plasma 
April 30 23.4 28.5 28.3 34.2 Before treatment. 
30 54.8 53.7 51.9 56.7 Four hours after the exposure. 
May 1 48.2 46.9 44.4 47.1 May 4, repeatedly roentgen rayed. 
10 46.5 45.8 40.7 40.1 May 11, newly irradiated. 
20 42.3 44.6 40.1 39.2 
30 30.7 31.2 28.6 26.6 
June 10 29.9 22.4 28.6 21.4 


Apparently there was more cell decrease than in the previous 
experiments arranged with the leukocytes of healthy persons. 
Especially four hours after radiation the cells diminished very 
considerably: In 6 of the 7 cases the cell decrease was twice as 
much as before the treatment. Days after the exposure the 
destruction became of a milder character, in proportion to the time 
that passed after the treatment. Radiated again, however, the 
cell decrease was again higher, clearly illustrating its dependence 
upon the exposures. One month after the last exposure the cell 
decrease was about the same as before the treatment. 

The cause of the marked cell diminution, however, cannot be 
looked for in the action of specific autolysins arising under the 
influence of the Roentgen rays, as proved by the experiments when 
the leukemic white blood cells have been suspended in the serum 
or plasma of healthy persons. The cell decrease was almost the 
same as in the patient’s own serum or plasma. 

Consequently the only supposition that remains is that under 
the influence of the Roentgen rays the resistance of the leukemic 
white blood cells is lowered. It, therefore, seems probable that 
the cell destruction arising in leukemia under Roentgen ray treat- 
ment is due to the direct action of the rays. 

To throw further light on the problem, however, other experi- 
ments were undertaken. 

At first the ameboid movement of the leukocytes, one of their most 
important life functions, was studied. The observations, how- 
ever, gave such contradictory results that I would not dare to draw 
any conclusions from these experiments. 

To demonstrate the hypothetic autolysins perhaps present in the 
serum of radiated leukemics experiments were also undertaken with 
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the complement-fixation test, with the same technique as reported 
in the previous paper. No positive complement-fixation test was 
obtained either directly or days or weeks after the exposure, that is, 
no specific autolysin was demonstrated. 

Some investigators have attempted to demonstrate the specific 
leukolysins by animal experiments, and have found that the animals 
became leukopenic after the injection of the serum of radiated leu- 
kemics. Other investigators, however, did not get this effect. 
With the idea of undertaking similar experiments, not on animals, 
but on human beings, and more especially on leukemics, the question 
was put as to whether the serum of radiated leukemics has any 
leukolytic power on any other leukemic patient previously not 
treated. 

After excluding all possible dangers (syphilis, tuberculosis and 
so forth) with rigorous asepsis two injections were undertaken. 
On the first occasion the blood was taken four hours after the irra- 
diation, that is, in the time when the serum could be perhaps con- 
sidered the most active, and on the second occasion three weeks after 
the last exposure, when the number of the white blood cells was 
at its lowest. In both cases 3 cc. of serum were injected intra- 
muscularly. 

In both cases the temperature of the patients rose to about 
39° C., with chills. Other symptoms did not appear. The blood 
cell counts showed no mentionable change. After twenty-four 
hours the patients became free from fever, and the injection caused 
no unwelcome consequences. 

Specific autolysins were thus not demonstrated. 

Summary. White blood cells of healthy persons suspended in the 
serum or plasma of radiated leukemics decreased in number after 
twenty-four hours’ incubation in the same proportion as before 
the irradiation. 

White blood cells of radiated leukemics suspended in their own 
serum or plasma presented a very marked decrease, especially four 
hours after the exposure. After irradiation the cell decrease 
became progressively less with each test and one month after the 
last exposure it had sunk to the same degree as before the treatment. 
Nevertheless, the white blood cells of radiated leukemics, suspended 
in the serum or plasma of healthy persons presented also a decrease 
of the same proportion as when suspended in their own serum or 
plasma. 

The examination of ameboid movement did not give any accept- 
able results. 

No specific autolysin was demonstrated with the complement- 
fixation test. 

The serum of radiated leukemics injected into other leukemic 
patients of the same sex did not cause any decrease in the number 
of white blood corpuscles. 
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The quantity of cholin did not increase either in the blood or in 
the urine of leukemics under Roentgen ray treatment. 

On the basis of these experiments the conclusion seems justified 
that no specific leukolysin or autolysin will be produced in the 
leukemic organism under the influence of the Roentgen ray. Conse- 
quently the effect of the Roentgen rays in leukemia cannot be 
explained by this way as well as by the theory based upon the 
increase of the cholin. 

The experiments, however, show that the low resistance of the 
leukemic white blood corpuscles is very definitely lowered still 
further by the Roentgen ray treatment. Based upon these experi- 
ments the supposition is justified that cell destruction is connected 
with the direct action of the rays. 

The effect of the Roentgen ray upon the distant organs or tissues 
not directly affected could perhaps be explained by the circum- 
stance that under the exposure electrons invade the organism and, 
circulating in the blood, reach all parts of the organism, exerting 
their deteriorating action upon the sensitive cells and tissues. 
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RUPTURE OF THE HEART BY INDIRECT TRAUMA IN A FOUR- 
YEAR-OLD BOY. 


By Orro Sapuir, M.D., 
CLEVELAND, OHIO. 


(From the Departments of Pathology of Cleveland City Hospital and School of 
Medicine, Western Reserve University.) 


THE recent interest in rupture of the heart stimulated by 
Krumbhaar and Crowell’s article, leads us to believe it worth while 
to report the following case: Among 623 cases in the literature deal- 
ing with rupture of the heart, Krumbhaar and Crowell find only 4 
in the first decade of life. Nuzum and Hagen cite only 1 among 
their 245 cases, and Chapelle none in a report of 14 cases. Three 
of the cases of Krumbhaar and Crowell and the 1 of Nuzum and 
Hagen showed definite myocardial changes, while in Krumbhaar 
and Crowell’s fourth case we could not determine whether or not 
myocardial changes were observed.* 

* We are indebted to Dr. Krumbhaar for giving us full information about these 
cases. 
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Report of Case. A boy, aged four years, was struck by a motor 
truck, which passed over the boy. He was brought to the hospital 
immediately but died on admission. 

Autopsy. Body is that of a well developed, well nourished, 
male child, aged four years. ‘The body measures 106 cm. in length. 
there is no rigor mortis but slight livor mortis is present in the 
dependent parts. Skin and visible mucous membranes are extremely 
pallid. The skin covering the abdominal wall shows a few recent 
abrasions covered with a small amount of dried blood clot. The 
abrasions extend only slightly into the subcutaneous tissue. There 
is no external evidence of trauma to the chest. On section, the 
anterior abdominal and chest walls show no hemorrhage or other 
evidence of injury. Ribs show no fracture. 

The peritoneal cavity, especially in the region of the pelvis, con- 
tains about 150 ce. of partly clotted, recent blood. Surfaces are 
smooth and glistening. 

The pleural cavities contain no excessive amount of fluid. Sur- 
faces are smooth and glistening. 

The pericardial cavity is extremely distended and filled with 
about 300 cc. of recent bloodclot with some fluid blood. Surfaces 
are smooth and glistening. There is no evidence of acute inflam- 
matory exudate. 

The mediastinal, peritoneal and retroperitoneal lymph nodes are 
slightly larger than average but show, on cut section, nothing 
unusual. 

The thymus weighs 30 gm. The capsule contains a small amount 
of clotted blood. On section, a few areas of hemorrhage are noted 
in the substance of the organ. 

The heart weighs 65 gm. The organ shows a rupture extending, 
in general transversely, from about the midportion of the anterior 
surface of the left ventricle, across the left margin and ending in the 
lower third of the posterior surface of the left ventricle, near the inter- 
ventricular septum. The rupture is 6.5 cm. in length. The wound 
gapes and the edges are separated about 2cm. The middle 4-5 cm. of 
the rupture involve the endocardium, myocardium and epicardium, 
while 1 cm. at each end involves only endocardium and myocardium, 
the epicardium remaining intact. ‘The margins of fracture are irregu- 
lar ragged and covered with clotted blood. The mural endocardium 
is elsewhere smooth and glistening. There are no antemortem 
thrombi, nor evidence of acute inflammation. The valve leaflets are 
delicate and show no pathologic changes. Sinuses of Valsalva show 
nothing unusual. The mouths of the coronaries are patent, and the 
vessels show no grossly demonstrable changes. The myocardium 
of the left ventricle shows on cut section, just below the aortic 
valve in the anterior wall of the left ventricle, a small oblique rup- 
ture 6 mm. in length, involving the myocardium only. The margins 
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Photographs of anterolateral and lateral aspects of the heart. 
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here show the same ragged appearance as those of the main rupture. 
Myocardium otherwise shows no grossly demonstrable lesions. 

The aorta is of normal elasticity. The intima throughout is 
smooth and glistening. There is no evidence of a hypoplasia. 

The lungs show no pathologic changes. 

The spleen weighs 40 gm. The capsule is smooth. The organ 
cuts with decreased resistance. On cut section follicles are larger 
than average and appear to be more numerous. The trabecule 
are barely visible. The pulp does not bulge and does not scrape 
away with the knife. 

The liver, kidneys, pancreas and adrenals show no abnormal 
changes. 

Gastrointestinal Tract. The solitary follicles of the lower ileum 
and ascending portion of the colon are apparently more numerous 
than average and project above the surface to a greater extent. 
The Peyer’s patches are similarly conspicuous. 

Pelvis. The right pubic and iliac bones are the seat of several 
fractures, with extreme hemorrhage into adjacent fascia, muscle 
and retropelvic tissue. This is the source of the blood found in the 
peritoneal cavity. 

Histologic Examination. Sections of the myocardium taken from 
various parts and stained with hematoxylin and eosin show no 
signs of a degeneration, fibrosis or inflammation. The intercalated 
disks in areas near the rupture are clearly visible with, in some places, 
a separation of the muscle fibers along the lines of the disks. In the 
region of rupture the muscle elements are irregularly broken, inde- 
pendent of the disks. This region also shows a few red blood cor- 
puscles between the muscle fibers. No signs of beginning repair are 
observed. 

Thymus shows a few areas of hemorrhage. No destruction of 
lymphoid tissue is demonstrable. 

Spleen. The follicles are larger than normal and show a few 
endothelial cells in addition to lymphocytes. No destruction of 
lymphocytes can be found. 

Gastrointestinal Tract. The lymph follicles in the submucosa 
throughout are enlarged and show chiefly lymphocytes and a few 
endothelial cells. 

Lymph nodes and remainder of the organs show no significant 
histologic changes. 


Summary. A case of rupture of the heart in a boy aged four 
years, is reported. He was the victim of an automobile accident in 
which he was struck apparently in the region of the right hip with 
fractures of the right pubic and iliac bones. There is no evidence 
of injury to the chest. No pathologic changes other than the 
rupture in the heart are demonstrable. The lymphoid apparatus 
in general is hyperplastic. No definite signs of a status thymolym- 
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phaticus are present. ‘The remainder of the organs show no gross 
or histologic changes. 

We cannot definitely exclude spontaneous rupture. Status thy- 
molymphaticus and hypoplasia of the cardiovascular system can 
be excluded. The myocardium shows no evidence of previous 
disease. While blows to the chest cannot be excluded, we saw no 
evidence of injury to the chest wall. Therefore the most probable 
explanation is that the rupture of the heart is dependent on the 
trauma of which the greatest force was exerted in the region of the 
right pelvis. 
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THE NATURE AND DISTRIBUTION OF THE LESIONS IN 
SYPHILITIC AORTITIS.' 


By Witus W. Warre, M.D., 
EL PASO, TEXAS, 

In a series of 300 postmortems, 33 cases have been observed that 
show gross or microscopic lesions that correspond with the generally 
accepted description of syphilitic aortitis. There were a few cases 
with very slight microscopic changes, some evidently due to syphilis, 
that were not included in this series. Most of these had more or 
less sclerosis and no very marked gross changes that could be attrib- 
uted to syphilis. 

In the 33 cases, 29 had marked gross lesions in the first part of the 
aorta and 16 had marked aneurysms. There were 14 cases in which 
the aneurysm involved the ascending aorta and arch, 2 where it 
involved the descending aorta and 2 cases that had an aneurysm of 
the ascending aorta and 1 of the descending. In 3 cases, there 
was marked calcification. In 5 cases, the lesions were mild. One 
of these was ten years of age and the diagnosis could only be made 
from microscopic sections. There were 19 cases with various valve 
lesions, 13 of these showed changes in the aortic valve that were 
evidently syphilitic. 

Our postmortem material is obtained from private cases, through 
the members and friends of the El Paso Clinical and Pathological 
Club, and from the coroners; hence it represents a fair average of all 
sorts of people. 


1 Read before the Texas State Pathological Society at Austin, May 4, 1925. 
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From a study of this material it can be stated that the disease 
may be either localized or general and may be mild or severe. That 
portion of the aorta inside the pericardium or the ascending aorta 
usually suffers most severely but the remaining portion may also 
suffer in like manner. Marked gross lesions, like aneurysms and 
extensive scarring, are due to a severe but gradually progressing 
process like a serpiginous ulcer which destroys the media. Where 
the disease is mild and slow, no marked scarring or distortion results 
though the media may be found made up completely of scar tissue 
and it is often impossible to diagnose the condition without sections. 
The condition is chronic and progressive and unless interrupted 
by treatment, will eventually destroy a portion of the aorta. 

The fundamental lesion, generally accepted, in syphilitic aortitis 
is a periarteritis and obliterating endarteritis of the vasa vasorum. 
In carefully examined cases considerable variation will be found. 
In the periarteritis there is a mild to a marked accumulation of 
round cells around the vessels and in many places small vessels are 
being obliterated. Occasionally, giant cells, not unlike those of 
tuberculosis, may be present. These various cell accumulations may 
form miliary gummata. Either coincident with these changes or 
soon after, there appears considerable increase of fibrous tissue in 
the adventitia and there is also more or less destruction of the media 
and, at times, a vegetative deposit may appear on the intima. 

The extent of injury to the aorta depends on the extent and rapid- 
ity of the process in the adventitia though most damage is done to 
the elastic layer and it is the injury to this coat that causes serious 
clinical conditions. 

The ultimate anatomic result of a syphilitic aortitis seems to be 
dependent upon the origin and distribution of the vasa vasorum. 
No record was found as to their origin but it seems from a general 
examination that for the ascending portion they originate in the 
coronaries. Those supplying the arch come from the first intercostals 
and bronchial and the descending is supplied by the intercostals. 
Therefore, in the first portion, there is a relatively long and large 
area supplied by a set of long slender vessels while in the remainder, 
the area supplied is relatively small and the vessels short. 

The elastic layer is supplied with blood by branches of the vasa 
vasorum and any serious occlusion of any one of these vessels 
would cause a corresponding area to suffer in the elastic layer. 
When the periarteritis and obliterating endarteritis are severe 
enough to stop the circulation in any individual vessel, that is just 
what happens. The area of elastic layer supplied by the occluded 
vessel starves and dies, becoming infarcted. As soon as this occurs, 
an effort is made to repair the injury and, on the intimal wall, a 
heavy layer of fibrin is deposited to cover the injured area. At the 
same time the elastic layer breaks up and round cells rush in to 
carry away the debris. The gross picture produced is that of an 
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Fic. 1.—Heart is from Case I, reported in the paper. Anterior wall of the left 
ventricle cut away to expose the root of the aorta. The pins are inserted just above 
the openings of the coronary arteries. The right is closed with fibrous tissue and 
the left is surrounded by necrosed and coagulated exudate. The tissue of section 
A was removed from near the right coronary and the greatly thickened wall of 
the aorta is apparent in the turned-out edges. * 
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Fic. 4.—From Case III. This shows a cylindrical aneurysm extending from just 
above the aortic valves down to the great abdominal vessels. The intercostals are 
practically all obliterated in the portion occupied by the aneurysm. 


5 Fic. 6 


wo 
Fics. 5 and 6.—Photomicrographs of section A from Case I. Fig. 5 is stained with 
hematoxylin and eosin and Fig. 6 is stained with orcein. In Fig. 5 the large infiltrated 
area of round cells is visible as a darker grayish deposit. In Fig. 6 the elastic fibers 


are shown broken up. 
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Fig. 7.—Photomicrograph of section C from Case I. The round cell deposits are 
present as dark oval masses. The elastic fibers showed a very slight change in this 
area. 


Fic. 8 


Fic. 9 


Fies. 8 and 9.—Photomicrographs of section E from Case I. Fig. 8 is stained 
with hematoxylin and eosin, Fig. 9 is stained with oreein. Fig. 8 shows a black 
deposit of round cells in the adventitia and some small islands in the media. Fig. 9 
shows a slight thinning out of the elastic fibers. 
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ulcer and if the disease progresses, we have a creeping ulcer. If the 
area of elastic layer destroyed is very large and destroyed rapidly, 
the adventitia is unable to maintain the pressure without stretching 
and an aneurysm is started. If the ulceration spreads fairly rapidly, 
the aneurysm grows larger. There is no elastic layer in the aneurys- 
mal wall because it was destroyed before the sac was formed and 
it is not replaced once it is destroyed. It is evident that an aneurysm 
will form easier in or near the arch than at the ring where the outside 
supports are more extensive. The extent and severity of the pro- 
cess also have some relation upon the form of the aneurysm pro- 
duced. Where there is a relatively small, severe and rapid ulceration, 
the elastic layer is rapidly destroyed over a small area. The corre- 
sponding portion of the adventitia gives way over this and we have 
a sac with a definite neck and a relatively small opening. Where the 
process is a little slower and more extensive, a larger area of adven- 
titia stretches and no definite neck is produced. Or if the process 
continues, we have an aneurysm made up of several pouches, each 
pouch representing a new area of reaction. In those cases where 
aneurysm occurred in the descending aorta, the intercostals sup- 
plying the portion occupied by the aneurysm had been obliterated 
and the wall of the aorta showed extensive scarring. 

One case serves to illustrate the early part of the process well. 
This occurred in a robust Mexican man who fell over dead on the 
street. No history was obtainable except that he had worked up 
until recently and was about twenty-five years of age. 

Postmortem examination revealed the following important lesions. 
The heart was about normal in size and the right side was healthy. 
In the left side there were recent infarcts in the tips of both papil- 
lary muscles. The mitral valve was healthy. At the base of the 
aorta there was a lichen-like process that included the aortic valves 
and a strip, 25 mm. wide, above. The process began in the right 
half of the posterior valve and sinus of Valsalva and advanced 
toward the right valve. ‘This was included in the process and, 
coincidentally, occluded the opening of the right coronary which 
was closed with fibrous tissue. The leaflet of this valve was con- 
siderably thickened, rolled in and contracted. After completely 
involving the right valve, the process continued and involved the 
right half of the left valve. Above the junction of the right and 
left cusps, a small aneurysm was present. That portion of the pro- 
cess involving the posterior and right valves appeared somewhat 
healed as compared to that involving the left valve. This latter 
area showed signs of marked activity, the intima was greatly 
thickened, grayish and red in color, and suggested a vegetative 
deposit on the wall of the aorta. This condition surrounded and 
almost occluded the opening of the left coronary. This material 
was rather friable, easily scraped off and the infarcts in the papil- 
lary muscles were proof that some of it had gotten into the circula- 
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tion. The left coronary was free though the opening was nearly 
occluded with the fresh vegetative deposit mentioned. The open- 
ing of the right coronary was closed with scar tissue. Beyond this, 
for some distance, the lumen was free and near the intraventricular 
septum there was a recent reddish antemortem clot, 33 mm. long. 
The portion between the mouth and thrombus was filled with 
unclotted blood. There was no recent infarct in the muscle supplied 
by this vessel. There were however several definite white nodules, 
3 to 4 mm. in diameter, in the muscle supplied by this vessel. It 
would seem therefore that when the opening of the right coronary 
was closed by the inflammatory process, some particles were dis- 
lodged and caused infarct in the heart muscle supplied by it. If 
this supposition is correct, the process must have been active around 
the opening of the right coronary for some considerable time pre- 
viously or, in other words, the process advanced quite slowly. The 
rentainder of the aorta showed no extensive gross lesions and was 
quite elastic. There was a small sclerotic scar in the arch, such as is 
frequently seen. In the thoracic portion there were small raised 
nodules in the intima and at the bifurcation, there was a definite, 
raised white nodule. 

Sections taken from several portions of the aorta were as 
follows: A, the advancing margin of the ulcer including a portion 
of the aorta that grossly appeared uninvolved; B, an older part 
of the process near the aneurysm; (', the ascending aorta above the 
ulcer where the wall seemed in good condition; ), the arch at the 
scar; E, the thoracic aorta; /, the abdominal aorta, opposite to the 
opening of the celiac axis; G, at the bifurcation through the thick- 
ened nodule there. 

Section A shows, in a general way, a portion of the aorta before 
ulceration has commenced and a portion where ulceration is in 
progress. In the intima at the very margin of the ulcer, the first 
signs of the advancing disease is a gradually increasing layer of 
round cell infiltration being at first only one or two cell layers 
thick and gradually increasing to several layers lying against the 
media. The media in this region is for the most part quite normal 
in appearance. In the deeper layers however, small streaks of 
round cell infiltration begin to appear which gradually widen out 
toward the disease process. In the adventitia just beneath the 
media there is a dense, round mass of round cell accumulation which 
appears surrounding small vessels. The lumen of some of these 
vessels is largely obliterated with a delicate endothelial growth. 
Other vessels that are only partially surrounded also show some 
overgrowth of the endothelium. Further out in the adventitia 
there are strands of rather dense connective tissue bands inter- 
spersed with bands that are much looser in appearance. The pro- 
cess thus far described has been the most advanced part of the 
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process. As we move back a little where the action is more severe, 
the round cell distribution in the adventitia becomes as a rule more 
diffuse, though there are large circular islands of round cells still 
remaining and more small vessels that seem to be partially or com- 
pletely obliterated. In the media, in about the central portion, 
there is still more increase of round cells and the specimen stained 
with orcein shows the elastic fibers beginning to break up. Further 
into the lesion the elastic fibers show much more destruction with 
increased round cell infiltration and under the intima, there is a 
large deposit of necrotic material almost free of cells. In places, 
this looks like a coagulative necrosis. Still further into the process, 
round cells commence to appear in this necrotic material; the media 
gets thinner and thinner and finally a point is reached where the 
round cells extend from the intima in a great mass into the adven- 
titia, the elastic layer being completely broken up and the orcein 
stained specimen shows very few of the fibers remaining. Where 
this intense cell accumulation is, many of the cells are polymorpho- 
nuclears, especially under the intima; in the adventitia they are 
practically all mononuclears. In the adventitia, the round cell 
infiltration has become more diffuse, there are more vessels showing 
obliteration but islands of round cells also remain. On the outside 
of the adventitia, there is a considerable layer of fatty tissue with 
much round cell infiltration in it. The fat is in rather small areas 
and is somewhat cut up by radiating bands of fibrous tissue. 
Section B shows the area of fat in the adventitia somewhat 
increased in thickness and also cut up by radiating bands of fibrous 
tissue and still contains islands of round cells, particularly under 
the very outer margin of the adventitia. Partially and completely 
obliterated vessels are still present. The fibrous and muscular 
layers of the adventitia seem to be more dense than formerly. In 
the media in places, the orcein stain shows the elastic fibers replaced 
with a dense layer of paler staining fibers like fibrous tissue. These 
fibers are much finer than the original elastic fibers, the layers are of 
varying degrees of thickness and the fibers are much interwoven. 
In places, remnants of the elastic fibers still remain. Beneath the 
intima, there is a large amount of necrotic material containing very 
few cells. In the media, where the elastic fibers have been destroyed, 
there is still round cell infiltration and a considerable growth of new 
vessels. One very striking thing is that the delicate elastic fibers 
scattered in the adventitia seem to be preserved without injury. 
Sections C, D, E and F all show round cell accumulations and 
obliterating vessels in the adventitia, being most marked in section 
C and least in F. The round cell infiltration in the adventitia, 
next to the media, is everywhere marked. The media shows changes 
in all the sections, round cell infiltration and the orcein stain shows 
the fibers staining poorly and gradually being replaced by fine fibrous 
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tissue. Section F shows a laminated, structureless deposit on the 
intima which accounted for the thickening and changes in the 
adventitia like those in the other sections. 

The case just reviewed shows the early changes. Two other 
cases illustrate the later changes very well. 

One, a man aged 47, died suddenly of a large hemorrhage from the 
mouth. Seven years before, he had a pain in the chest. Roentgen 
ray showed a definite enlargement of the ascending aorta and his 
condition was diagnosed as an aneurysm. He was given anti- 
syphilitic treatment and improved, the aneurysm getting smaller 
and the aorta appeared normal by Roentgen ray examination. 

Postmortem examination showed the whole aorta uniformly 
dilated and scarred. The aortic valves were not involved. There 
were numerous thin calcified deposits in the intima showing the 
condition to be rather old. The whole wall was rather thin. Just 
past the crest of the arch was a recent aneurysm on the anterior 
wall which lay against the esophagus. ‘This had ulcerated at the 
point of contact and had ruptured into the esophagus. The aneur- 
ysm was not very large and the aortic surface was covered by an 
organized clot, This latter condition was the result of some recent 
activity. 

A second case of an old Mexican, who died of pneumonia, showed 
the whole aorta dilated, the ascending more than the rest. There 
were no distinct pouches. All of the intercostals and bronchial 
were completely obliterated. Even the left carotid was very small, 
the opening being almost closed up. There was considerable cal- 
cification throughout the intima. The most striking condition 
present was the greatly thickened condition and vascularity of the 
adventitia. Evidently the circulation feeding the coats of the aorta 
was reéstablished in the adventitia. The whole change must have 
been rather gradual and also diffuse. 

Most of the other cases furnish evidence to sustain the explana- 
tions given above but further proof seems unnecessary. 

Summary: in a series of 300 postmortems, 33 cases of syphilitic 
aortitis were observed. From a study of these cases it can be 
stated that syphilis may attack the aorta either locally or generally, 
more usually the latter. One portion may suffer severely and the 
rest only slightly. The first or ascending portion usually suffers 
most and the rest less severely; but the whole process is similar and 
is a strangulation necrosis caused by periarteritis and obliterating 
endartertis of the vasa vasorum which starves and destroys the 
elastic layer. When the condition is violent, it travels as a serpigi- 
nous ulcer, causes aneurysms and a vegetative growth on the intima 
which may break off and form emboli. The most usual site for 
serpiginous ulcers is in the first portion, apparently due to the 
anatomical structure; but the ulcers, wherever found, are due to a 
sudden cutting off of the blood supply to the area involved. 
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TENDER SPOTS ON THE CHEST WALL IN ANGINA PECTORIS. 


By Morris H. Kann, M.A., M.D., 
NEW YORK CITY. 


(From the Department of Cardiovascular Diseases, Beth Israel Hospital, New York 
City.) 


Far from having an equivocal implication, tender spots on the 
chest wall in angina pectoris are a most important and significant 
sign. Most clinicians, who have given careful study to angina 
pectoris, interested themselves deeply in this question; not alone 
because it is related closely to the question of pain in cardiac 
affections, but because, as a physical sign, it is an interesting 
observation of reflex referred pain. 

Aortic and coronary lesions in angina pectoris lead to secondary 
changes in the heart wall by interfering with its nutrition. The 
left ventricle and aorta are, on account of the higher pressure to 
which they are continuously subjected, much more liable to degen- 
erative changes than the right ventricle and pulmonary artery, 
producing direct irritation of their nerve endings. In all lesions 
belonging to this group, cardiac pain is of frequent occurrence.' 
Some pain and tenderness may exist over the precordial region in 
acute pericarditis, but anything approaching the typical symptoms 
of fully-developed angina pectoris is undoubtedly rare. 

Peter made clinical observations of tender spots localized in the 
precordium and preaortic regions.2, He assumed that the points 
of tenderness were approximately located directly over the affected 
area in the heart wall. He found the points mainly over the fourth 
and fifth intercostal spaces in the region of the heart apex. Other 
sensitive spots were localized in certain cases in the third space to 
the left of the sternum, and sometimes also in the axilla and pos- 
teriorly. In cases with aortitis, Peter found tenderness over the 
second intercostal space to the right of the sternum. 

In recent years, the condition of the susceptibility of the skin, 
tested objectively, has yielded most interesting results. The observa- 
tions of Mackenzie and Head have led to a new era in the investiga- 
tion of the affection.? As Head has so well put it, ““The sensory 
localizing power of the surface of the body is enormously in excess 
of that of the viscera, and thus by what might be called a psychical 
error of judgment, the diffusion area is accepted by consciousness, 
and the pain is referred on to the surface of the body instead of 
on to the organ actually affected.’ 

Over considerable areas of the surface of the body, corresponding, 
with more or less accuracy, to the regions in which pain is subjectively 
felt, there is an exaggeration of sensibility. This hyperesthesia 
in angina pectoris is most commonly experienced over the upper 
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intercostal regions and the sternum, but it may be ascertained 
to be present over part of the neck and arm as well. ‘Tenderness 
may be discovered by the application of varying degrees of pressure 
with a blunt or with a sharp instrument, or by gently pinching 
the skin with the finger and thumb. In some instances, after pain 
and tenderness have been present for a considerable time, the latter 
is succeeded by anesthesia. 

Head's explanation of hyperesthesia in association with pain has 
received general acceptance. Impulses passing to the cord from a 
diseased viscus produce a disturbance in the segment to which they 


Fia. 1.—Case F. L. Four months after onset of severe angina pectoris. 


Fic, 2,—Case M. F. Three weeks after first severe attack. 


pass; so that any stimulus applied to the area connected by sensory 
nerves with the segment will be more powerful in its effects and will 
give rise to exaggerated sensations. When the stimuli are too intense 
or long continued, the hyperesthesia may give place to anesthesia. 

Head, Frinkel, Allbutt and others sought evidence of cutaneous 
hyperesthesia in angina pectoris. These they found on the upper 
part of the chest, front and back, toward the left side and the left 
arm for a short time after the attack. They also found tenderness 
of the muscles of the area affected. Allbutt states that these were 
inconstant and the sensation of hyperesthesia fleeting.6 But they 
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were not fully verified by physical examination. It thus appears 
that Allbutt’s assertion of the inconstancy of this symptom of 
local tactile tenderness and sensitivity on the chest was based upon 
statements made by the patients and not upon objective physical 
study. Frequently the tenderness over the front of the chest is 
such that the patient constantly shifts his shirt from it or wears his 
vest unbuttoned. 


Fic. 3.—Case B.S. Ten days after first severe attack of angina pectoris. 


In eliciting this sign, we have endeavored to use uniform pressure 
by means of the thumb or the tip of the finger over the sternum 
and the ribs on each side. The periosteum of the ribs seems to 
show greater sensitiveness to pressure than the skin and seems to 
respond through the corresponding spinal segment to a much lower 
stimulus; that is, very slight pressure over the rib will elicit hyper- 
esthesia or tenderness where greater stimulus would be required to 
induce a response from the skin or the intercostal muscles. Suddenly, 
the patient will assert a degree of tenderness over a certain point. 
This can be recorded, as I have done in my cases, by a circle painted 
with tincture of iodin. Several spots may thus be elicited and the 
chest then photographed for future reference (Fig. 1). 
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In a study of 55 patients with angina pectoris in whom this sign 
(tender points on the chest wall) was carefully looked for, it was 
absent only in 7 cases. In 13 other cases and a larger number of 
vases of mitral stenosis not classified here, tender points were dis- 
covered by intensive pressure over the ribs. The diagnoses in these 
cases were as follows: Aortitis, 2 cases; aortic roughening, regurgi- 
tation and arteriosclerosis, 1 case; rheumatic mitral stenosis and 
regurgitation, 3 cases; rheumatic myocarditis, 2 cases; diabetes 
with lues, 1 case; hypertension with aortic sclerosis, 2 cases; paroxys- 
mal dyspnea with chronic myocarditis, 1 case. In the routine 
examinations of a large number of normal individuals, tender spots 
on the chest wall were not found in any case. We are, of course, 
leaving out of consideration cases of multiple myeloma or other 
affections in which the ribs may show tenderness. 

At first I have attempted to classify the cases as to whether they 
were predominantly of aortic or of coronary involvement. It is 
evident that such a classification cannot be made with precision 
since it is well known that in angina pectoris, coronary involvement 
is a condition usually concomitant with the aortic lesion (see table). 


LOCATION OF TENDER SPOTS ON CHEST WALL. 


Number of cases Number of cases 

Location of tender spots. to left of midline. to right of midline 
First riband clavicle ..... . 0 2 
Sixth rib 2 parasternal 

Posteriorly 


However, it is noted that the tender points are present in the largest 
number of angina pectoris cases (39) in the upper left pectoral 
region (fourth cervical—second and third thoracic). In 9 cases, 
there were tender spots localized over the aortic area on the right 
side and the outer part of the right pectoral region (fourth cervical). 
Tender spots were also present in 8 cases over the gladiolus and the 
right parasternal region (third, fourth, fifth and sixth thoracic). 
Tenderness in the epigastrium was present in 2 cases (sixth and 
seventh thoracic). In a large number of cases, tenderness was 
also present in the left axilla (second to fourth thoracic and often 
third and fourth cervical). This was encountered especially shortly 
after an attack of anginal pain. ‘The tender spots in the left axilla 
are to be referred to the large lateral branch (the intercostohumeral 
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of the second thoracic which extends outward and backward to the 
arm. In a few cases they were also present posteriorly on either 
side of the spine, more often to the left of the fourth, fifth or sixth 
dorsal vertebra. 

A very large number of cases of angina pectoris present tender 
points localized in the outer part of the right pectoral region, over 
the second and third ribs. These are obviously associated with the 
lesion affecting the aorta. Schmoll® and Gibson assumed that angina 
pectoris with radiation to the right side implied involvement of the 
right side of the heart. 

The distressing or painful symptoms that accompany an attack 
of angina pectoris usually subside with the immediate improvement 
of the patient. The tender spots, however, on the chest wall per- 
sist for a very long time and sometimes continue throughout the 
intervals between attacks. They were, of course, most marked 
soon after an attack. They persisted, however, in most of the cases 
throughout the intervals. Where we had the opportunity to reéx- 
amine patients from time to time, we found the tender spots fairly 
constant in their localization. When several areas were sensitive, 
they sometimes varied in degree of tenderness. 

These tender areas on the chest wall have not only a physiologic 
interest, but a very practical clinical value. In the differential 
diagnosis between myocardial lesions and lesions affecting other 
structures, such as the upper abdominal viscera, the finding of these 
tender areas on the chest wall, particularly on the ribs, is an impor- 
tant observation. 

Conclusions. Hyperesthesia of areas on the chest wall is com- 
monly found in association with anginal pain. It is referable to 
the impaired nutrition of the heart wall and the sensitiveness of the 
aorta and coronary artery area. It is often complained of by the 
patient and can be definitely localized objectively. 

Of 55 patients with angina pectoris, 48 presented tender spots 
along the ribs or on pressure over the sternum. This sign was found 
positive in nonanginal cases with aortic or myocardial disease. In 
individuals without heart involvement, tender spots on the chest 
wall were not found in any case. 

In cases of angina pectoris, the tender spots are most often located 
on the second, third and fourth ribs to the left of the sternum 
(fourth cervical and second and third thoracic) and over the second 
and third ribs in the outer part of the right pectoral region (fourth 
cervical). 

The tender spots on the chest wall persist for a long time after 
an attack of angina pectoris and sometimes continue throughout 
the intervals between attacks. 

They are especially valuable in the differential diagnosis between 
myocardial lesions and affections of the upper abdominal viscera. 
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CHRONIC CHOLECYSTITIS. 


An ANALYSIS OF 100 CONSECUTIVE CASES DIAGNOSED WITH 
CHOLECYSTOGRAPHY AND TREATED BY CHOLECYSTECTOMY, 
IN WuicH THE END REsuLTS WERE INVESTIGATED. 
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(From the Department of Surgery, Washington University, School of Medicine and 
Barnes Hospital.) 


In the two and a half years succeeding the publication of the 
first paper on cholecystography by Graham and Cole,! numerous 
reports have been published about the procedure, most of them 
being personal experiences with its use as a diagnostic measure. 

Although this method is intended primarily as a diagnostic aid, 
we must not lose sight of the fact that it is also most valuable asa 
means of studying the normal physiology of the gall bladder. Use 
has been made of it for this purpose by many, notably Whitaker 
and his associates,? and Copher and Kodama.’ By combining their 
experimental with the clinical diagnostic results we are able to 
appreciate its true value as an index of the pathologic physiology 
of the organ. 

Cholecystography is a test of the latter, rather than of the struc- 
tural changes in the gall bladder wrought by an inflammatory pro- 
cess. Such changes, which are easily made out upon gross inspec- 
tion of the organ, are the end results of the inflammation. When 
they occur the function of the gall bladder may have long been 
destroyed, the clinical history and symptoms of the patient readily 
determine the site of the disease and then the cholecystogram is 
corroborative evidence and not the important factor in the diag- 
nosis that we know it can be earlier in the course of the disease. 
It is like relying upon the Roentgen ray in the diagnosis of pul- 
monary tuberculosis when the patient already has the physical 
signs of extensive cavitation and is raising sputum laden with 
tubercle bacilli. 

The cholecystogram is of prime importance in the diagnosis of 
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cholecystitis in the early stages of the disease, at the time when 
the organ is not functioning properly, when the organic inflamma- 
tory changes are not yet marked and at a time when even the gall 
bladder, in situ, may appear to be very little changed from the 
normal. 

In the course of the writer’s work in the surgical laboratory of 
this clinic, he has had the privilege of examining the surgical speci- 
mens routinely submitted from the Barnes Hospital. During this 
time cholecystography has been introduced, and since its advent he 
has noted a gradual change in the gall bladder material removed 
at operation, and with it has come a clearer understanding, by the 
surgeon, of what constitutes cholecystic disease. 

Prior to 1924 before a surgeon would operate to remove a gall 
bladder he would satisfy himself as to certain facts in the patient’s 
clinical history and certain symptoms. These would be the age of 
the patient, chronic indigestion, pain under the right costal margin 
radiating around to the back and to the right shoulder, the periodic 
recurrence of these attacks, associated with nausea and vomiting, 
constant eructation after meals, the presence of jaundice and of 
clay-colored stools. One or more of these might be absent, but 
any of them, associated with tenderness in the gall bladder region, 
was adequate evidence of disease of this organ and justified opera- 
tion. These are referred to hereafter as definite symptoms. Such 
findings usually resulted in the removal of a gall bladder, definitely 
thickened, quite often reduced to a mass of scar tissue, containing 
stones in many cases, and adherent to the surrounding structures. 

In another large group of cases there would be the complaint 
of “dyspepsia,” and symptoms very much like those of gastric or 
of duodenal ulcer. In spite of negative laboratory tests for the 
two latter conditions, exploratory laparotomy was frequently done, 
only to find a gall bladder slightly to moderately thickened, and 
sometimes with adhesions on the surface. A third type of case was 
where an appendectomy, or some other abdominal operation, was 
being carried out and, upon exploration, a grossly diseased gall 
bladder was found, which might or might not have given noticeable 
symptoms. 

As confidence in the reliability of the cholecystogram has grown, 
the above criteria as indications for operation have been to some 
measure supplanted by the Roentgen ray findings after the admin- 
istration of sodium tetraiodophenolphthalein. With the establish- 
ment of the test as part of the routine gastrointestinal Roentgen ray 
series in this clinic, several facts have been brought out: (1) It 
seems to serve as infallible corroborative evidence in those cases 
where the usual definite symptoms referable to gall bladder disease 
have been present. (2) By the absence of a shadow it reveals 
involvement of the gall bladder in those fewer cases which have 
escaped the usual definite symptoms (about 30 per cent in our 
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series). (3) In a large group of cases, when the tetraiodophenol- 
phthalein is given intravenously there may be no shadow at all, or 
a faint shadow which is gone at twenty-four hours; stones or other 
definite lesions, such as pericholecystitis, may be revealed. 

In the normal series of cholecystograms, when the dye is admin- 
istered intravenously, the shadow is present at four hours, and at 
eight hours there is noted a change in the size of the gall bladder 
image, with variation in intensity at some time during the exam- 
ination. This ability of the gall bladder to concentrate the dye is 
an important point in the diagnosis. 

In the cases of the third group mentioned above, the gall bladder 
failed to give a shadow, or when an image was obtained it was 
faint, due to the inability of the organ to concentrate the dye. 
Upon exploration, the majority of these gall bladders proved to be 
but slightly thickened, and with or without some external adhesions. 
At the same time these were patients in whom the symptoms were 
of an indefinite nature, that is, “dyspepsia,” eructation, vague 
abdominal pain or distress. With such an indefinite clinical 
history and, at operation, no other abdominal lesion to account 
for the symptoms, with only the definite cholecystographic evidence 
upon which to rely, the question arises in the minds of many, to 
what extent can one depend upon cholecystography ? 

In order to determine this, a review and analysis was undertaken 
of 100 consecutive cases of chronic cholecystitis treated with 
cholecystectomy, in which the cholecystogram was used in the 
diagnosis. After reéxamining the gross specimens and the slides 
they were divided into four groups, as follows: 


Group. No. of cases. Gall stones. Condition of gall bladder. 
A , 33 Present Thick, searred. 
B 8 Absent Same as Group A. 
Cc 7 Present Thin-walled, translucent to 
slightly thickened. 
D oe Absent Same as Group C. 


Group A. Grossly these 33 gall bladders were thick and fibrous, 
some reduced to a mass of scar tissue. All contained stones. 
Microscopically, there is marked round cell infiltration throughout 
the whole, thick wall. The mucosal epithelium may be intact or 
may be missing in places. Buried in the scarred wall are small, 
gland-like areas of mucosal epithelium, separated from the lining 
mucosa by the sclerosing inflammatory process. When a small 
piece of liver was removed for examination it invariably showed 
lymphocytic infiltration of the periportal areas. Twenty-two of 
these 33 patients gave the definite clinical history and symptoms 
usually attributed to cholecystic disease. The remaining 11 gave 
the indefinite symptoms already referred to. This group, then, is 
made up of those cases which we have seen commonly from the day 
Langenbuch removed the first gall bladder in 1882. Most of these 
cases (66 percent) gave a definite clinical picture of cholecystic disease. 
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Group B. Five of these 8 cases gave a definite history and the 
other 3 did not. This group differs from the preceding one only in 
the fact that no stones were found in the gall bladder. 

Group CC, This is made up of 7 cases, 4 of which gave definite 
symptoms and the remaining 3 did not. Grossly, the gall bladders 
removed from these patients were but slightly thickened and the 
mucose intact. They contained gall stones, which were not sus- 
pected in 5 of the cases until the gall bladders were opened. This 
was because the latter were distended with bile and the few small 
stones could not be palpated in this fluid medium. None of these 
stones gave any shadow with the cholecystogram. 

Group D. In this group were placed 52 patients. Only 18 of 
them gave symptoms or histories which definitely pointed to 
cholecystic disease. The remaining 34, or 65 per cent, gave his- 
tories or symptoms to which we have been alluding as indefinite, 
that is, dyspepsia, eructation, epigastric pain, relieved by soda and 
duplicating gastric or duodenal ulcer, vague, diffuse abdominal 
discomfort and so on. Such a history, plus cholecystographic evi- 
dence of abnormality, has been our justification for operation. In 
some of these cases the cholecystogram has shown no shadow at 
all, while in many there has been a shadow which has been very 
faint or absent at four hours, hence, delayed appearance, and has 
been much fainter than the normal image at eight hours, which is 
the time of maximum density in the normal gall bladder (if a series 
of four, eight and twenty-four hour films are taken), and at twenty- 
four hours the shadow is gone or very faint. Such a cholecys- 
tographic series demonstrates the impaired ability of such a gall 
bladder to concentrate its contents and so indicates that this gall 
bladder is physiologically pathologic. 

Upon laparotomy, in these 52 cases, the gall bladders in situ 
were found to be thin, distended and characteristically bluish in 
color. Many were slightly to moderately thickened, while others 
showed no appreciable thickening. Often on the surface were a 
few delicate adhesions, binding the organ sometimes to the duo- 
denum, or omentum, or pylorus, or more densely to the liver. After 
removal these gall bladders were found to have thin or slightly 
thickened walls and intact mucose. In 10 of these 52 one saw 
on the mucosa the characteristic honeycomb, yellow deposits of 
cholesterin. Microscopically, the mucosa in every case was intact. 
Deep beneath it, in the muscle layer and extending to the serosal 
surface, or to the area adjacent to the liver, there was, in all but 
8 cases, diffuse lymphocytic infiltration, in no case extensive, but 
usually slight to moderate. In the small piece of liver, routinely 
excised, there was always found infiltration of the periportal spaces 
with lymphocytes, varying from very slight to moderate in degree. 

Discussion. The 41 cases making up Groups A and B are the 
types which we have always seen, where the gross and microscopic 
findings represent the end stage of a chronic inflammatory process. 
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Symptoms are always present and in nearly 70 per cent of the 41 
cases they are characteristic of gall bladder disease. As mentioned 
above, the cholecystogram is here a laboratory check and corrobo- 
rates information already gained by a careful history and physical 
examination. In the remaining cases, slightly over 30 per cent of 
these 41 cases, where symptoms are present, but not characteristic, 
the cholecystogram definitely localizes the site of the disease. In 
the literature upon cholecystography, which consists mostly of 
personal experiences with the procedure as a diagnostic test, the 
reports which are most laudatory are those dealing with cases of 
this type. To the writer, however, it is in the 52 cases of Group D 
and the 7 of Group C, and cases similar to them, that the cholecys- 
togram has proven itself of inestimable importance. It is in the 
interpretation of these cases that too little has been said. To 
repeat a statement several times mentioned, the cholecystogram is 
.an index of physiologic function, and this fact along makes it the 
prime diagnostic feature in cases of the type included in this group 
of 59 cases. 

In the days before cholecystography the writer has seen many 
such patients explored, the gall bladder inspected, quite often inade- 
quately, as through a low right rectus incision, sometimes palpated 
without being seen satisfactorily, pronounced normal on the basis 
of such an inspection, left in place, and the patient continued to 
have the same symptoms. Many of such gall bladders were prob- 
ably diseased, with the process at an early stage, when physiologic 
function was already destroyed or impaired, but with no visible 
gross change, which is an end stage in the disease, yet apparent. 

Intelligent and proper interpretation of cholecystographic plates 
have changed all this. When the shadow is absent or retarded in 
appearance and not so dense as in the normal, although the gall 
bladders may grossly show little or no change, such gall bladders 
are not functioning normally and should be considered as being 
pathologic. This has been the view adopted by Graham and his 
associates,® and arrived at independently by the writer from a study 
of the histories and specimens of these 100 patients. In 8 of the 
52 in this last group there was no appreciable change microscopically 
in the tissue, at least not enough to account for the patient’s symp- 
toms. In the remaining 44 the changes were at no time as marked 
as in those cases in Groups A and B. In every case of these 52 
when a small piece from the edge of the liver was also removed 
there was round-cell infiltration of the periportal spaces, no matter 
what the degree of change in the gall bladder might be. This is 
merely a reiteration of the fact which was brought out by Graham® 
and later corroborated by him and Peterman,’ experimentally. This 
is a striking feature of those 8 cases in which there was no change 
microscopically in the gall bladder wall. Whitaker and Fried® 
have shown that extensive destruction of the liver with chloro- 
form results in nonvisualization of the gall bladder in otherwise 
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normal animals, but with moderate liver destruction a shadow 
may be obtained. Chloroform causes destruction of the central 
portion of the liver lobule, while in our material the inflammatory 
reaction was always periportal and was also insignificant when 
compared with the usual chloroform necrosis. In the experi- 
ments noted above the absence of a shadow depends upon the 
fact that so much liver is destroyed that its secretory function, 
for the time, is so impaired that not enough of the dye reaches 
the gall bladder to give a shadow. In our surgical material the 
absence of the shadow cannot depend on any such mild change 
in the liver, but on a condition seated in the gall bladder, an 
inability to concentrate its contents. 

We may ask ourselves, “ Are we justified, from the facts as stated, 
in regarding these as pathologic gall bladders?” The answer is in 
the affirmative for the following four reasons: 

1. The history of the patient, especially if a definite one. When 
indefinite there is invariably the complaint of “dyspepsia.” This 
symptom of cholecystitis has not been given the attention which it 
deserves. Also the other symptoms, which may be varied and 
vague, always include the complaint of gastrointestinal discomfort. 

2. The presence of cholecystographic evidence which is almost 
infallible as a test of gall bladder function, especially when the 
dye is administered intravenously. 

3. The presence upon operation of usually slight to moderate 
thickening, with external adhesions and evidence of a mild peri- 
cholecystitis. Also the corresponding microscopic change, includ- 
ing the constantly associated chronic hepatitis. 

4. The immediate relief of the distressing symptoms after chole- 
cystectomy. All of the cases have been followed up, and in every 
instance there has been complete relief of symptoms. This is a 
revelation in the 52 cases of Group D, where 34, or 65 per cent, 
were indefinite and where the diagnosis was made only by the 
cholecystogram. ‘This was done early in the disease, before exten- 
sive scarring occurred and before marked damage to the liver had 
taken place. The first of this series of 100 cases has been in perfect 
health thirty months since operation. The last patient, operated 
upon ten months ago, is also free from all of her old complaints. 
Whether this will continue to be the case in these persons in the 
future remains to be seen, but for the present we are amply justi- 
fied in concluding that cholecystography has fully proved its worth. 
Based on the patient’s statements of therapeutic results, therefore, 
after cholecystectomy, the cholecystographic diagnosis in the most 
uncertain type of case clinically was 100 per cent correct. In 
previous articles on cholecystography from this clinic the state- 
ment has been made that this means of diagnosis has been found 
accurate in from 93 to 97 per cent® of the cases in which the gall 
bladder was removed and examined microscopically. The discrep- 
ancy between these figures and the 100 per cent of accuracy just 
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mentioned is due to the fact that in a few cases the microscopic 
examination of the removed gall bladder showed no abnormality. 
The excellent clinical results in all of these cases, however, after 
cholecystectomy, seemed to corroborate the cholecystographic evi- 
dence of gall bladder disease. 

Summary. 1. One hundred consecutive cases of chronic chole- 
cystitis are reviewed in which the cholecystogram was used in the 
diagnosis and in which cholecystectomy was done. 

2. Extensively scarred and thickened gall bladders, with or with- 
out stones, represent the end stage of a long-standing disease. 

3. These can usually (70 per cent) be diagnosed by careful history 
and physical examination. 

4. Cholecystography in these cases has been an infallible cor- 
roborative laboratory procedure. 

5. Cholecystography is an index of physiologic function of the 
gall bladder and with this in mind cholecystitis can be detected long 
before marked gross changes have occurred in the gall bladder. 

6. In every case so diagnosed cholecystectomy has resulted in 
complete relief of symptoms. 

7. Chronic hepatitis is constantly associated with chronic chole- 
cystitis, no matter how slight the latter may be. 
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NONSPECIFIC GRANULOMA OF THE SMALL INTESTINE. 


By ApranamM O. Witensky, M.D., 


AND 


Ext Moscucowirz, A.B., M.D., 


NEW YORK. 


THREE years ago we described! the pathologic and some of the 
clinical features of a malady which, we had reason to believe is not 
uncommon, and yet, as far as we are aware, was not widely known 
in this country. Its recognition at that time seemed to have been 
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confined to European observers. The literature of this subject 
covers but little mcre than the past decade, is almost entirely 
casuistic and concerned mostly with the clinical phases. Before 
this period, descriptions of this lesion were by no means uncommon 
under the designation of “hyperplastic tuberculosis of the intestine”’ 
or syphilis. The disease is important clinically and is a malady 
which both the clinician and surgeon must consider in dealing with 
obscure tumors in the abdominal cavity. The cause, with excep- 
tional instances, is still unknown. 

For want of a better name, the condition was called “ non-specific 
granuloma’”’ of the intestine. Four cases were described, all involv- 
ing the colon, and one involving both colon and small intestine. 
The histologic characteristics were those of a simple granuloma. 
No evidences of tuberculosis, syphilis or lymphogranulomatosis 
were present, although especial attention was given to this point. 
The granulomata involved various portions of the colon. The infil- 
tration of the wall may be more prominent on the mucosal or on 
the mesenteric sides of the bowel wall. In both instances the lumen 
is narrowed. Ulcerations, which are usually superficial, may be 
present; exceptionally, there is abscess formation. The cause has 
not been determined. In a few cases foreign bodies and a colitis 
have been reported. Clinically, these cases presented signs of con- 
striction of the intestinal lumen and a palpable mass along some 
portion of the colon. The nature of the condition was not diagnos- 
ticable before operation. 

Another case belonging in this group of nonspecific granulomata 
of the intestine is reported in this communication in which the 
varied characteristics of the lesion are exemplified in two operative 
specimens removed during operations separated from one another 
by a period of six years. In the second of these specimens the lesion 
was present entirely in the small intestine in contradistinction to 
the location of the lesion removed at the first operation and to those 
reported previously by us in which the bulk of the lesion was present 
in the large intestine. 


Case Report. A man, aged eighteen years, was admitted to the hos- 
pital with the clinical picture of an acute perforating lesion of the appendix. 
His family and previous history had no essential bearing on the present 
condition and, in fact, this was the first illness the patient had ever had. 
According to most careful questioning at no time was there any sign or 
symptom of any manifestation of a tuberculous or syphilitic infection of 
any part of the body. 

The illness began on the day previous to admission, was ushered in with 
severe generalized abdominal cramps and was associated with vomiting 
and with an inability to move the bowels. Within a few hours after the 
onset, the pain localized in the right iliac fossa and fever appeared. There- 
after the symptoms progressed so that at the time of admission to the hos- 
pital they were well marked. The physical examination disclosed general- 
ized abdominal rigidity, most marked on the right side with tenderness 
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limited to the right iliac fossa where a small mass was palpable. The exami- 
nation of the rest of the patient’s body disclosed nothing abnormal. 

There seemed to be no doubt of the diagnosis of an acute appendicitis 
and the patient was immediately subjected to operation (Wilensky). On 
opening the abdomen a large inflammatory mass was seen to occupy the 
right iliac fossa involving the angle of junction of the ileum and ascend- 
ing colon. After unravelling the mass it was determined that a much 
thickened, inflamed, gangrenous and perforated appendix passed upward 
from its usual point of origin in the ileocecal junction to the left and inward 
toward the median line; partly it, and partly the adjacent coils of ileum and 
ascending colon formed the dense walls of a small abscess containing about 
an ounce of grayish white pus. The abscess cavity lay partly to the right 
and partly to the left of the corresponding leafs of the mesentery; and the 
tip of the appendix projected through a communicating opening. As far as 
one could see there were no other evidences of further disease in the opera- 
tive field. As a matter of fact, the condition resembled in every particular 
that seen with the ordinary forms of suppurative appendicitis. Therefore 
the appendix was removed in the usual way, the abscess cavity was cleaned, 
_and, the appropriate drainage having been adequately provided, the 

abdominal incision was close. with the exception of that part from which 
the drainage apparatus emerged. It was expected that the usual post- 
operative course would follow and that healing would result promptly in 
the ordinary manner. 

Much to our surprise and chagrin a fecal fistula developed at the end of 
the first week. The discharge was never profuse and its fecal nature dis- 
appeared within a short time. Then the wound contracted to a narrow 
deep channel from which an insignificant amount of purulent discharge 
escaped each day. Every opportunity was afforded for the closure of the 
wound but at the end of the fourth month practically no progress was made 
and it became apparent that a secondary operation would be necessary to 
insure the closure of the intestinal fistula and the healing of the wound. 

At the second operation (Wilensky) the cause for the persistent sinus 
became apparent immediately. The sinus led down to a pinpoint perfora- 
tion in the beginning of the ascending colon; from the latter, and extending 
on both sides but much more in an upward direction, a segment of colon 
was demarcated by an extraordinary rigidity and thickening of its walls. 
It was only natural to assume that the lesion was of tuberculous origin; 
and at the moment this assumption dictated the further operative treatment 
of the case. No other lesion being found, the terminal portion of the 
ileum, and the caput and the ascending colon as far as the hepatic flexure 
were excised and the continuity of the alimentary canal was reéstablished 
by a side-to-side suture anastomosis. No drainage was employed and the 
abdominal wound was closed. An uneventful convalescence followed and 
at the end of the second week the patient was discharged from the hospital 
apparently well. 


The specimen removed at the second operation is a very interesting 
one. The entire lesion lay in the ascending colon; the ileocecal 
valve and the small intestine was free from any evidences of disease. 
This corresponds with the picture described in the cases previously 
reported. The lesion was apparently (gross observation) distrib- 
uted throughout all of the coats of the bowel; however, it seemed 
that the bulk of the infiltration had been attracted more to the peri- 
toneal side of the intestinal wall. The mucous membrane showed 
no open ulcerations, but it was manifestly much thinner than normal, 
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and the thinness of its texture was altogether out of proportion to 
the thickening of the rest of the wall. The gross appearance of the 
major distribution of the infiltration toward the peritoneum was 
seemingly corroborated by the absence of encroachment upon the 
intestinal lumen and a finger passed easily in either direction through 
the compromised area. 


The patient continued well and with no symptoms of any kind for the 
next five and a half years. Then very suddenly he developed abdominal 
pain and vomiting with an inability to evacuate either stool or gas from 
the bowel. There had been no indiscretion in diet and apparently no other 
cause sufficient to account for the reappearance of any symptoms. The 
latter increased in severity; at the end of the first day the patient was 
markedly distended; however, there was no rigidity and no special point of 
tenderness on the abdominal wall; the impression was distinctly given 
that the bulk of the trouble was in the right iliac fossa. 

A high enema was given. A profuse evacuation of gas and thin liquid 
stool immediately followed and the abdominal distention disappeared. 
For a number of hours the patient was comfortable but very soon the symp- 
toms began to reappear, to progress rapidly and to reach a stage even 
more severe than had existed before the enema was given. Operation 
(Wilensky) was therefore, determined upon in the expectation of finding 
either one of the ordinary forms of intestinal obstruction or, possibly, the 
sort of lesion being discussed in this paper. This type of lesion had been 
kept fresh in our minds since the publication of our previous report. 

On opening the abdomen, a small amount of clear serous exudate escaped 
and the small intestine seemed uniformly distended. The point of obstruc- 
tion was easily determined to be a fairly large mass which lay in the right 
iliac fossa in the region of the previous operation and which consisted of a 
tangle of intestinal coils in the terminal ileum just proximal to the previous 
ileocolic anastomosis; the mass was adherent on one side to the stump of the 
ascending colon. The intestinal coils which made up the mass were very 
much thickened and the intimacy of the adherences between the one and 
the other made it certain that any attempt to disentangle them in situ 
would result in more than one opening into the intestinal lumen with a 
consequent outpouring of infectious contents into the peritoneal cavity. 
It seemed better judgment to resect the entire mass and the procedure was 
carried out. The adhesions were freed, the mass was lifted out of the belly, 
the appropriate part of the mesentery was divided between clamps, and 
the involved portion of the alimentary canal including the terminal ileum 
with the mass of adherent coils and the proximal part of the stump of the 
ascending colon with the new anastomosis was cut away between rubber 
covered clamps. One half of a Murphy button was dropped into the open 
end of the resulting stump of the ascending colon and the opening was 
closed with a double layer of sutures in the usual way. A short distance 
away from the suture line a small incision was made in the side of the colon 
and the neck of the button was pulled through. The other half of the button 
was fastened into the open end of the stump of the ileum. Then the two 
halves of the button were locked together reéstablishing the continuity of the 
alimentary canal by an end-to-side anastomosis. 

The patient did not do well after operation. Almost immediately the 
temperature began to rise and at the end of the first twenty-four hours it 
had reached over 105° F. There were the usual accompanying symptoms 
of a profound intoxication and death followed. The intoxication resembled 
those seen with severe and hyperacute forms of intestinal obstruction. 
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The specimen consisted of about 1 foot of terminal ileum and 
about 3 inches of the ascending colon together with the anastomosis 
made at the second operation. The anastomosis was in perfect 
condition. The portion of the ascending colon was normal also. 
It was not possible even outside the body to unravel the adherent 
coils, so intimate were the adhesions, so much thickened were the 
intestinal walls and so extensive and almost cartilaginous in con- 
sistence was the inflammatory exudate which surrounded and glued 
the entire mass into one. The best that one could do was to insert a 
blade of the scissors into the open end and to progressively open the 
intestinal canal as one followed its course in the convoluted mass of 
gut. The windings of the gut resembled the entangling of a bunch 
of worms. At one part and for a short distance, the thickness of 
the bowel wall was so marked as to encroach upon the lumen to the 
extent that it became difficult for the blade of the scissors to pass 
through; a distinct stenosis was present. The mucous membrane 
was thinned out and the atrophy must have been a progressive one 
for in places the attenuation had reached the stage of superficial 
ulcerations. 

The amount of the inflammatory infiltration in and between the 
adherent coils made it somewhat difficult to determine the extent 
and distribution of the infiltration in the intestinal wall itself. 
However, in one stretch, especially—the stenotic area —it was easily 
distinguished that the predominance of the bowel wall thickening 
was in its inner layers and toward the lumen of the bowel. This 
was in contradistinction to the distribution of the lesion in the 
segment excised at the first operation in which, as has been pre- 
viously said, the bulk of the infiltration was toward the peritoneal 
surface. 

Microscojyre Examination (Moschecowitz). The dominant picture 
is that of an extensive, diffuse, round cell infiltration of all the 
coats of the intestine. In some areas, the cells are so closely 
packed together as to resemble lymphoid bodies. There is a moder- 
ate sprinkling of multinuclear giant cells, in some of which there are 
clear round or oval spaces, which appear as though they had con- 
tained foreign bodies. The subperitoneal connective tissue is much 
thickened. On the mucosal aspect granulamatous areas have formed 
with formation of new bloodvessels. In these granulomatous areas, 
there is an abundant sprinkling of polymorphonuclear cells. Scat- 
tered areas of normal mucosa are visible here and there between 
these granulomatous areas. In addition there are a number of small 
distinct abscess formations, especially on the inner aspects of the 
gut. There is abundant fibrinous exudate present on the mucosal 
side. There is also abundant fibrous tissue transformation in all 
the coats of the intestine (see Fig.). The microscopic picture is 
definitely not that of tuberculosis or syphilis. 

The two specimens removed from this patient exemplified in one 
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High power photomicrograph of lesion in small intestine, showing morphology 
and arrangement of giant cells. 
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way or another the characteristics common to this lesion which were 
pointed out in our previous paper. There is a “tumor” of greater 
or lesser size which may involve any portion of the gut. The inflam- 
matory process usually involves all the coats of the intestine. Some- 
times the proliferation is most prominent in the inner coats which 
narrows the lumen of the gut. There is ulceration of the mucosa, 
which, as a rule, is superficial and not extensive. Adhesions to 
surrounding structures and to the abdominal wall are common. In 
a few instances, only, does the induration extend to the ileocecal 
valve, causing narrowing of this structure. Abscess formation is 
rare. ‘The tumors reveal typical granulomatous changes in various 
stages of development. There is never the slightest evidence of 
tuberculosis, syphilis, or newgrowth, or diverticulitis. 

The remarkable resemblance of some of the reported cases to 
hyperplastic tuberculosis of the intestine has led to a great deal of 
confusion. Undoubtedly many if not a majority of the cases of 
so-called “hyperplastic tuberculosis of the colon” are really simple 
granulomata, lesions that are identical in every way with those 
which we have reported. This case had been forgotten at the time 
and was not included in our first report. The report made by Dr. 
Mandlebaum on the second specimen removed during the third 
operation recalled the circumstances of the case and reflection caused 
a reappraisal of the pathologic condition and the belief that the 
case properly belongs to the group described as nonspecific granulo- 
mata of the intestine. It does not require much reflection after 
reading the literature on tuberculous and allied forms of intestinal 
infection to realize that similar errors have been and are constantly 
being made. 

In the vast majority of the reported cases the etiology was 
unknown. A curious feature in all 4 cases which were reported in 
our first communication is a history of a previous attack of appen- 
dicitis or of a preceding appendectomy. Two of the cases had 
definite suppurative conditions in the appendix. 

The same extraordinary association with an attack of acute 
appendicitis was also present in this case; the intestinal lesion fol- 
lowed an attack of what was apparently the ordinary variety of 
acute suppurative appendicitis—the kind which is always expected 
to go on to cure with no secondary or subsidiary phenomena to 
disturb the constancy and permanence of the cure, of course, with 
the exception of the ordinary forms of intestinal obstruction due to 
adhesions, and so forth. 

The relationship of inflammatory lesions of the large and small 
intestine has repeatedly been referred to in the literature (De 
Ruyter, Gangitano, Lawen, Gato, Teitze, Korte). In most of these 
reports, however, the inflammatory process is said to be continuous 
with that of the appendix and involves only the contiguous portion 
of the cecum. From our own surgical and laboratory experience we 
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are prepared to say that this form of typhlitis is merely the periph- 
eral part of the inflammatory reaction in the appendix, and entire 
permanent subsidence of this regularly follows concomitantly with 
the removal of the appendix and the healing of the focus of infection. 
Such secondary typhlitic conditions are quite commonly encoun- 
tered in far advanced suppurative appendicular conditions. In 
vach particular, there is a parallelism to the forms of hepatitis 
accompanying inflammatory conditions of the gall bladder. 

We do not agree with the assumption made in some of the reported 
cases of primary typhlitis in which this lesion has been assumed to 
have caused a subsequent appendicitis. The finding of an occasional 
case in which the inflammatory process is distinctly limited to the 
wall of the cecum without involvement of the appendix—typhlitis 
proper—and the extreme rarity, if not absence of persistence of the 
above mentioned simple inflammatory lesion in the cecal wall after 
the appendix has been removed would make it fair to assume that 
the path of spread of the inflammatory lesion is from the appendix 
into the cecal wall, rather than that the appendix lesion should 
have been initiated by primary involvement in the wall of the 
cecum. 
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FUNCTIONAL SPASMS IN CHILDREN, THEIR PHYSIOLOGIC 
PATHOLOGY, AND THEIR RELATION TO THE 
NEUROSES IN LATER LIFE. 


By J. Epstein, M.D., 


NEW YORK. 


(From the Pediatric Clinic, Beth Israel Hospital.) 


One of the principal physiologic properties of muscle tissue 
is contractility. This may be hypotonic, tonic, hypertonic or 
spasmodic. Spasms are abnormal, involuntary muscular contrac- 
tions. They are usually of limited extent, involving only groups 
of muscles in response to localized central or peripheral nerve 
irritations or to general nervous dysfunctions. Spasms may be 
skeletal, visceral or emotional. When the striated or skeletal 
muscles are affected the neuromuscular disorder is easily observed 
and interpreted. Spasms of the nonstriated or visceral muscles, 
and spasmophilic emotional disorders, are difficult of observation 
and diagnosis. 

Skeletal or External Spasms in Children. These manifest them- 
selves mainly as carpopedal spasms or general spasmophilic con- 
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vulsions. In the carpopedal type there is hyperesthesia with tonic 
spasms of the extremities. The upper extremities are usually 
involved to a larger extent than the lower. As a result of a cir- 
culatory interference during the spasmodic seizure, there is often 
edema of the dorsal surfaces of the hands and feet. The carpopedal 
spasms may continue for hours, days or even weeks. General 
spasmophilic convulsions are first local, later becoming general. 
They start, usually, in the muscles of the face and spread rapidly 
through the entire body, with tonic spasms followed by clonic, 
general rigidity, cyanosis and unconsciousness. After a few 
minutes the spasms relax, consciousness returns and the child 
appears as well asever. The spasmophilic attacks may be repeated. 

Visceral or Internal Spasms in Children. Viscerospasms are of 
considerable diagnostic and therapeutic importance. Many ail- 
ments in childhood are due to excessive, irregular or spasmodic 
contractions of the internal organs. The digestive, respiratory, 
circulatory and urinary muscle tissues may be affected. 

Spasms of the Digestive Tract. Kegurgitation, rumination, vomit- 
ing, gastralgia, enteralgia, gastrointestinal hyperperistalsis, and 
constipation are frequently due to spasms. Regurgitation in 
infancy is quite common. While in many infants it is simply a 
welling up from the stomach of excessive food, in some cases a 
sudden cardiospasm sends up the food with a gush. Rumination, 
though rare, is seen in children of neurotic constitution. The 
ruminant act is probably due to irregular spasmodic contractions 
of the upper portion of the alimentary tube which cause direct 
and reversed peristaltic waves, sending the food in turns upward 
and downward. Esophageal spasm without gastrospasm occasion- 
ally occurs in infancy and early childhood. Vomiting without a 
definite pathology is not uncommon in children. Fear, excitement, 
distaste for school and forced feeding cause in certain children a 
reflex gastrospasm and vomiting. Pharyngeal irritation with reflex 
gastrospasm and vomiting is seen in children, giving rise to the 
so-called morning vomiting. Pylorospasm as a cause of vomiting 
is quite common in infancy. Care must be taken to differentiate 
pylorospasm from pylorostenosis. Gastralgia and enteralgia in 
infants, known as colic, are frequently present without pathologic 
changes or gross dietetic errors. They are evidently the result 
of spasmodic constrictions and dilatations of various segments of 
the gastrointestinal tract. Gastrointestinal hyperperistalsis is 
the cause of many cases of diarrhea in early infancy. Each time 
the baby is put to the breast or the bottle, it has one or more bowel 
evacuations during feeding. In the majority of cases there seems 
to be nothing wrong with the food or the feeding. The suckling 
act or the contact of milk with the gastric mucosa sends down waves 
of hyperperistalsis along the gastrointestinal canal which produce 
one or more movements. Constipation is quite common in children. 
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Spasms of the colon or the anal region block the normal peristaltic 
sweeping motions. A proper and timely diagnosis of the neuro- 
muscular disorders of the digestive tract in infancy and childhood 
will prevent serious illness. 

Spasms of the Respiratory System. Laryngospasm, laryngismus 
stridulus, spasmodic cough, bronchospasm, pneumospasm and 
diaphragmatic spasms are of frequent occurrence in infants and 
children. In laryngospasm there is usually a slight laryngitis with 
a spasmodic contraction of the larynx causing noisy breathing, 
inspiratory dyspnea and cyanosis. ‘The attacks are mostly nocturnal 
and may be repeated. Laryngismus stridulus is a disease of infancy, 
especially of those of a rachitic or neurotic diathesis. There is a 
stridulous breathing more or less constant. Any exciting cause may 
precipitate a severe laryngeal spasm with a period of apnea. During 
the paroxysm the infant becomes cyanotic, throws back its head, 
becomes rigid and is in great distress. After some seconds the 
laryngeal spasm relaxes and the infant takes a deep stridulous inspir- 
ation. Spasmodic cough unassociated with any illness of the 
respiratory system occasionally occurs in children and is rarely 
properly diagnosed. The cough may be more or less continuous 
or paroxysmal and may last for days, weeks and even months. It is 
of reflex origin due to some central or peripheral irritation of the 
vagus or its branches. Bronchospasm in children is frequently 
present without bronchial asthma. It is purely a neuromuscular 
instability, causing spasmodic contractions of the bronchial tree 
with dyspnea and some sibilant rales. Quite commonly bron- 
chospasm is an added element to catarrhal bronchitis or broncho- 
pneumonia which causes the respiration to become more noisy, 
labored and wheezing. ‘Treatment that will relieve the broncho- 
spasm will add to the comfort of the little patient and aid in its 
recovery. Bronchial asthma is essentially a neuromuscular spas- 
modic disorder, whatever other factors may contribute to its 
etiology. Pneumospasm may occur in the newborn infant. The 
respiratory process is frequently irregular in early life and the breath- 
ing is slow, rapid or unsteady. ‘This is probably due to an arrhyth- 
mic function of the neuromuscular system of respiration or to an 
oscillation of the carbon dioxid tension of the respiratory center. 
Spasm of the diaphragm is quite common in infants and young 
children, causing hiccough. Chilling of the body surface or irrita- 
tion of the stomach by overfeeding in addition to a hyperphrenic 
activity is usually the cause of the reflex action which causes spas- 
modic contraction of the diaphragm and singultus. Unless these 
various respiratory disorders are readily recognized, they will 
lead to faulty diagnosis and mistreatment. 

Spasms of the Circulatory System. ‘he entire cardiovascular 
mechanism with its central organ and innumerable peripheral 
bloodvessels are under nervous control and subject to irregular 
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or spasmodic contractions. Disturbance in contractility may be of 
central or peripheral origin, general or local, cardiac or vascular. 
The wave of cardiac contraction may irregularly affect different 
parts of the heart giving rise to various arrhythmias and reduplica- 
tions of the cardiac sounds. Large or small areas of. bloodvessels 
may show sudden constriction and dilatation though not in response 
to the normal physiological supply and demand. Local hyperemia 
or anemia, pallor or blushing due to purely spasmodic vascular 
changes can be easily observed in children as a result of a vasomotor 
imbalance. A proper diagnosis of the functional circulatory dis- 
orders in children is of paramount importance. 

Spasms of the Urogenital Tract. Painful spasmodic contractions 
of the kidneys and ureters simulating renal or ureteral colic is seen 
in children. One of the most common causes of enuresis and 
frequent urination is spasms of the urinary bladder. Uterine 
spasmodic contractions in female children causing pelvic pain or 
discomfort is not uncommon especially when nearing puberty. 

Emotional Spasms in Children. ‘he spasmophilic diathesis may 
be seen in children showing no definite symptoms or signs of mus- 
cular spasms. The hyperexcitability seems to be chiefly emotional. 
These children are precocious, impulsive, irritable, sleepless and 
cry easily without evident cause. They are subject to headaches, 
night terrors, periodic vomiting, anorexia, dirt eating and masturba- 
tion. On careful investigation there may be found some latent 
neuromuscular spasm or instability. But the dominant condition 
is that of mental unrest or emotional spasmophilia. 

Spasms in children have as their etiology a physiologic pathology 
and not an anatomical pathology. Childhood is the age of neuro- 
muscular imperfection and instability. The fetus in utero is an 
automaton, the infant is a reflex mechanism and the child is in a 
state of neuromuscular imbalance. The threshold of sensory nerve 
reaction is low, the voluntary brain centers are not fully developed, 
the psychic control is imperfect, and the motor nerves respond 
disorderly. At the basis of muscular spasms in children are a 
hereditary predisposition and an inexperienced, untrained, rapidly 
growing nervous system. When to this is added some metabolic 
disturbance, as a deficiency in the calcium ions or a dissociation of 
the acid-base balance, with a retention of bases, some infectious 
disease, or a malnutrition of the nervous system, local spasms or 
general tetany results. Hypoparathyroidism through its influence 
on cellular chemistry and metabolism may also cause physical or 
emotional spasms. The premature infant is especially prone to 
spasmophilia. 

Diagnosis. As functional spasms are the result of an aberrant 
physiology and not of an abnormal anatomy, the diagnosis must 
be based chiefly on symptoms. Spasmophilia may manifest itself 
as general, carpopedal, visceral, or emotional. These spasms are 
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characterized by a seasonal variation, being worse in the winter; 
by a disordered metabolism, with a calcium content of less than 
10 mg. per 100 ce. of blood serum; by a perverted neuromuscular 
reaction and an increased excitability to the galvanic current. The 
hyperexcitability of the peripheral nerves to the galvanic current 
is shown by a kathodal opening contraction of less than 5 milli- 
ampéres or by an anodal opening contraction of less than 2 milli- 
ampéres. In addition to this Erb’s electrical phenomenon, the 
Chvostek facial nerve contraction in response to tapping along the 
course of the facial nerve, and the Trousseau phenomenon of tetany 
of the hands elicited by constriction of the arms are pathognomonic 
signs. Anemia and a hypochlorhydria are frequently present and 
are of diagnostic importance. Electrocardiography in spasmo- 
philia gives varied results. In some cases the electrocardiogram 
is normal in others there are marked variations in the ventricular 
complex. 

Spasmophilia, rachitis, status thymicolymphaticus and functional 
epilepsy have many points of analogy in their abnormal neuromus- 
cular behavior. The frequent and repeated spasms, the low calcium 
metabolism, the Erb, Chvostek, and Trousseau signs, are indicative 
of spasmophilia. The slow development, the characteristic bony 
changes, the deficiency in calcium and phosphorus point to rachitis. 
A hyperplasia of the thymus and the lymphatic system, stridulous 
thymic breathing, lymphocytosis and a tendency to sexual abnor- 
mality are diagnostic factors in status thymicolymphaticus. The 
aura, nocturnal attacks, sudden convulsive seizures and the mild 
forms of petit mal, are all in favor of epilepsy. Spasms due to 
organic changes in the nervous system are evident by a history of 
brain or nerve injury, by spasticity or flaccidity and by a deteriora- 
tion of body or mind. 

The relation of spasm in children to the neuroses in later life seems 
to be, in many cases, a very close one. Many of the etiologic 
factors in the spasmophilic diathesis are conducive to a persistant 
disorder. The spasmophilic child is usually conceived in an 
unhealthy inheritance and born with an irritable nervous system. It 
is aggravated by a lack of breast feeding, poor general nutrition, 
insufficient air and sunshine, and by repeated spasmodic attacks. 
The nervous anomaly may persist in a recessive or a dominant 
form, or be converted into the various neuroses in later life, or be 
transmitted to a future progeny. Epilepsy, hysteria, neurasthenia, 
psychoasthenia and the various habit spasms may have a juvenile 
spasmophilia as a background. In some cases, however, the prog- 
nosis is good. As there is no anatomic nerve destruction, the 
nervous system gradually emerges from its state of hyperirritability 
and disorderly conduct. 

Treatment. ‘Treatment begins with the birth of the child. The 
rapidly growing nervous system should be protected by quiet, 
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peaceful surroundings and the best hygienic care. Breast feeding is 
essential, when this is not obtainable, fat-free bottle feeding should 
be given, with the addition of cereals, vegetables and toasted bread. 
On the first sign of spasms, any source of infection should be 
removed, the general health improved and a proper diet given. 
Warm baths, cod liver oil with oil of phosphorus, iron carbonate 
saccharated, calcium bromid, chloral hydrate, and antipyrin are 
indicated. ‘The functions of the endocrine set should be investi- 
gated. Parathyroid may be tried. Ultra-violet therapy does good. 

Summary. [Functional spasms in children are more frequent than 
spasms due to organic nerve lesions. 

The striated or external musculature as well as the various inter- 
nal organs may be affected, giving rise to a multitude of disorders. 
Emotional spasmophilia may manifest itself in various abnormal 
actions and reactions. 

An early and proper diagnosis should be made of the many obscure 
ailments in children which have a neuromuscular or a psychic 
spasmodic diathesis as their basis. 

Proper food, and healthy surroundings will act as a prophylactic 
during infancy. Calcium salts, phosphorated cod liver oil, iron, 
and whatever symptomatic treatment is indicated, will do much good 
as a cure and also as a preventive from drifting into the neuroses of 
later life. 


THE PERIODIC HEALTH EXAMINATION.' 


By W. A. Bioreporn, A.M., M.D., 


PROFESSOR OF MEDICINE, HOWARD UNIVERSITY SCHOOL OF MEDICINE, PROFESSOR OF 
TROPICAL MEDICINE, GEORGE WASHINGTON UNIVERSITY SCHOOL OF MEDICINE, 
WASHINGTON, D.C 


Tue medical profession has placed the stamp of approval upon 
the periodic health examination. This new gospel has been pro- 
claimed throughout county, state and national organizations as 
one of the fundamental measures for health conservation. From 
the medical man, this doctrine is being passed on to the public with 
the able assistance of the press, both medical and lay, and through 
the medium of public schools, colleges and universities. The great 
life insurance companies have done much to further this movement. 

It will not be difficult to convince the layman of the advantage 
to be gained by following this teaching. The arguments for a 
periodic health examination are logical, convincing and conclusive. 
We may differ somewhat in our views as to the manner in which 
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the examination should be conducted and as to whether it can be 
most advantageously made by the family physician, a medical 
group or an institution, but there will be little divergence of opinion 
as to the merits of the procedure itself. 

This new relation of the physician and layman will create a new 
meaning for the term “patient.’’ Webster defines “patient” as 
“A sufferer; one who bears or endures; a sick person.” It becomes 
apparent at once that the patient of the future will not conform to 
this definition. He will demand of his physician that he be kept 
from playing the role of sufferer. 

The same authority defines “physician” as “A person skilled in 
physic or the art of healing; one duly authorized to treat diseases.” 
The physician of the future, in like manner, will be called upon to 
play a new réle. He must now, in addition to his difficult duty of 
treating disease, take upon himself the far more difficult task of 
detecting disease in its incipiency, guarding against disease tenden- 
cies and advising regarding personal hygiene. He must be skilled 
in the science of dietetics; he must advise regarding hours of sleep, 
work and rest; he will be called upon to interpret minor symptoms 
of obscure significance, which the patient will call to his attention; 
he must be informed as to the effect of occupation, climate and 
heredity on disease tendencies; he must be prepared to advise the 
patient regarding his routine of life and he must have sound judg- 
ment and scientific facts back of this advice. 

If we assume that this new teaching will be accepted by the lay- 
man, it follows as a matter of course that he will request of his 
physician this type of service and that health examinations will be 
in ever increasing demand in the community. 

It might be well for us at this point to take stock of our diagnostic 
and therapeutic armamentarium, and critically examine the means 
at our disposal for meeting this new demand. It would also be in 
order to devise a form of procedure for carrying out this type of 
examination. Considerable work has already been done along these 
lines. Various county, state and national organizations have pre- 
pared excellent forms and distributed a great deal of literature 
regarding health examinations. 

While the difficulty of detecting disease in its incipiency is well 
recognized, the health examiner will become increasingly proficient 
as he practises this type of service and we may confidently expect 
greater diagnostic skill and keener interpretation of so-called trivial 
symptoms as a result. 

I know of no position in which a medical man can be placed which 
will demand more of his professional resources and create a more 
acute sense of his own limitations than to be called upon to conduct 
periodic health examinations. The patient appears before the 
examiner in a new and perhaps unfamiliar character. He is not 
sick; he has no complaints, or perhaps a few minor ones; in fact he 
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will frequently state that he is in excellent health. His one concern 
may be to maintain this present state of health, and yet it is a well- 
known fact that this very individual may, in his present so-called 
state of health, already have incipient disease of which he is entirely 
unaware. 

An analysis of the present causes of death in the registration area 
of the United States serves to call attention to the principal dis- 
eases which the health examiner will be called upon to combat. 

It will be noted that diseases of the heart lead all other causes of 
death, with tuberculosis second, and with nephritis, malignancy and 
disease of the bloodvessels closely grouped for third place, and with 
influenza and pneumonia rising and falling but always constituting 
an important cause of death. Separated from this group by a per- 
ceptible interval is the group consisting of diabetes and the infec- 
tious diseases, typhoid fever, diphtheria, measles, whooping cough 
and scarlet fever. These diseases, then, are the ones most likely to 
vause the death of the patient whom we are examining. 

The procedure which we have followed for some years in conduct- 
ing a health examination consists of three broad divisions. The 
first involves the history of the patient. This includes his family 
history, his previous health, and his present condition, together 
with a careful inquiry as to any symptoms, however trivial, which 
he may have at the present time. The second step includes the 
physical examination, and the third such laboratory study as may 
be indicated by the first two steps. 

The history of the patient assumes probably more importance 
in the health examination than in the examination for ordinary 
consultation. It is surprising in how many instances the patient 
is unable to give us accurate data regarding his father and mother, 
and when inquiry is made regarding grandparents or great grand- 
parents, the answers are frequently vague, or even misleading. 
The importance of these data regarding the patient’s ancestors can 
hardly be overestimated, and in every instance an effort should be 
made to secure all the data possible, not only regarding parents, 
brothers and sisters, but also grandparents and great grandparents, 
as well as any information the patient may be able to furnish con- 
cerning cousins, uncles and aunts. 

It often happens that while the patient is unable at the time to 
furnish reliable information regarding his antecedents and relatives, 
he is able to accumulate these data with very little effort from other 
members of his family, and it is urged that data be obtained in 
every instance where it is possible to do so. 

The bearing of heredity on disease tendency is coming to assume 
more importance than at any time in the past history of medicine. 
There are several well-established familial diseases and defects, 
such as muscular dystrophy, defective color perception, and defec- 
tive perception for variations in the pitch of sounds. The chemical 
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elements responsible for coagulation of the blood may be absent 
or feeble, so that hemophilia appears; in fact, any organ of the body 
may fail of normal development and may show variations in sus- 
ceptibility or resistance to disease through heredity. Any light 
which can be thrown on the patient’s susceptibility to disease 
through a careful study of hereditary factors will be of the greatest 
value to the health examiner. Not only this, but the health exam- 
iner is in the ideal position to pursue the study of hereditary factors 
in disease and to bring to light new data on this important phase 
of medicine. 

The ideal method of conserving the patient’s health would be by 
examinations at regular intervals and over a period of time, so that 
data accumulated over a number of years may be used to the best 
advantage. Consulting first one and then another health examiner 
means a waste of time, added expense and the unnecessary duplica- 
tion of work and of important records. As these observations are 
continued from year to year, the advice of the health examiner 
becomes increasingly valuable to the patient. 

The data acquired regarding a patient’s previous health should 
be complete, accurate and include information concerning any 
illness or injury from childbirth to the present time. The salient 
points in the history should be summarized and underscored so that 
they may be quickly referred to in subsequent examinations. Data 
regarding the occurrence of any of the acute infectious diseases, 
particularly scarlet fever, measles, diphtheria, typhoid, pneumonia, 
pleurisy, tonsillitis, influenza, rheumatic fever and chorea, should 
be carefully sought. A careful history should also be obtained 
regarding diseases of the gastrointestinal tract, the circulatory 
system, the nervous system and the genitourinary tract. 

The present condition of the patient, which really means his own 
opinion as to his present condition, should be carefully ascertained. 
While the patient’s opinion of his own physical and mental state 
often does not reflect the true condition of affairs, it is one of the 
important guides of the examiner to the correct estimation of the 
patient’s condition. Evidences of emotional instability, neurosis, 
apprehension and anxiety, as well as accurate data regarding the 
patient’s mental development, intellectual qualities, and even direct 
leads bearing on organic disease may be obtained in this manner. 

This preliminary history-taking should be a deliberate affair. 
Much depends upon it, and any attempt to hurry it or cut short 
the patient’s recital of seemingly trivial symptoms may deprive the 
examiner of important suggestive leads. It is necessary that the 
patient make a confidant of the examiner, as otherwise, import- 
ant data which he should be acquainted with is frequently never 
brought to light. This is another reason for repeated examinations 
over a period of time, as often it is only in this manner that the 
patient really unburdens himself to the examiner, who is thus 
enabled to regulate the patient’s life with greater skill and success. 
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The medical history should always include a careful scrutiny of 
the patient’s personal hygiene. Under this heading we would con- 
sider: (1) dietary habits; (2) use of alcohol and tobacco; (3) 
habits of sleep; (4) hours and character of work; (5) recreation and 
hobbies; (6) habits of exercise; (7) bathing habits; (8) regularity of 
bowel movements. Accurate information regarding each of these 
factors should be obtained and recorded. 

Dietary habits include a careful summary of the patient’s average 
daily intake of food, with as accurate an approximation as possible 
of the intake of fats, carbohydrates and proteins. A careful esti- 
mate of the vitamin content of the food intake should be made. 
The amount of salt, pepper, spices and other condiments consumed 
should be recorded. These data may then be used later in recom- 
mending any modifications of the patient’s present diet which 
appear necessary from a consideration of his history and physical 
examination. The fluid intake should be carefully inquired into, 
as this information will act as a guide for certain later recom- 
mendations. The amount of tea, coffee, milk, chocolate or cocoa 
consumed by the patient is also included in the record. 

The patient’s habits in regard to alcohol and tobacco should be 
accurately recorded. There can be little question, no matter what 
one’s personal opinion may be, that in certain individuals the con- 
sumption of alcohol has a deleterious effect, and in these instances 
its use must be curtailed or prohibited. The use of tobacco has 
come to be such a common practice among both sexes that we would 
do well to inquire carefully regarding the amount consumed by the 
patient. While tobacco in moderate quantities can be used by 
many people without untoward effects, the fact remains that not 
infrequently the use of tobacco results in harm to the patient, and 
the physician should be on the alert to detect evidences of such 
harmful effects. Occasionally these effects may be manifested 
through defects of vision or disturbances of the cardiovascular sys- 
tem, such as various forms of arrhythmia. Not infrequently, gas- 
trointestinal symptoms are due to the use of tobacco, and its effect 
in producing spasm of the colon with resulting attacks of discomfort 
and pain should not be lost sight of. 

In attempting to regulate the habits of the patient, however, 
the examiner would do well not to attempt the indiscriminate inter- 
diction of articles of food or attempt the abrupt change of habits 
of a lifetime without having a good reason for such action. It is 
well to keep in mind that it is possible to irritate a patient by useless 
and petty restrictions which may do more harm than good. 

Regarding the hours of sleep, work, rest and play, no hard and 
fast rules, applicable to all types of patients, should be attempted. 
Insistence on eight or nine hours daily rest in bed for one patient 
might be a hardship for another, and mental reaction and tempera- 
ment should be taken into consideration. 

It may be stated, as a general rule, that recreation or the pursuit 
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of a hobby should be encouraged. The patient himself is usually the 
best judge as to when such recreation or diversion interferes with 
his routine of business, but, from the standpoint of the physician, 
such recreation or hobby, particularly if it involves regular, daily 
outdoor exercise, should be encouraged. 

The question of exercise demands careful consideration, particu- 
larly in view of the large number of cults and fads now in vogue, 
and the many special courses of exercises which are urged upon the 
unsuspecting layman as a panacea for all ills. It is possible to do 
considerable damage, particularly to patients of middle or advanced 
age, by exercise too violent in nature or too long continued at one 
time, and, particularly, by exercise indulged in occasionally and 
sporadically. The business man who, through stress of duties, is 
prohibited from indulging in his favorite pastime of golf for a week, 
may attempt to compensate by playing over the week-end as much 
as thirty-six holes of golf at one stretch, not realizing that such a 
procedure is likely to do him more harm than good. It should be 
impressed upon the patient that it is the daily, regular, mild exer- 
cise which is the safe and health-giving practice to pursue. Of the 
many forms of exercise recommended, none can be used with greater 
safety or more accurately measured than walking in the open air. 
This form of exercise can be prescribed for almost any type of 
patient who is not actually confined to his room. 

The occupation of the patient should receive careful scrutiny. 
While the examiner does not pose as a vocational expert, neverthe- 
less, it is clearly within his province to inform the patient if his 
present occupation is affecting his health adversely. He should 
also ascertain whether the patient’s occupation is congenial or if 
there continually arise conflicts, which, through their depressing 
mental effects, impair the patient’s efficiency and productiveness. 

The health examiner must be careful not to confine his activity 
to the physical findings of the patient. He must consider as equally 
important his client’s mental state if he would justify his position 
as a health examiner. The home environment of the patient should 
come in for careful consideration. A quiet, congenial home environ- 
ment makes for physical and mental well-being; whereas, a depress- 
ing, irritating home environment has a distinctly unfavorable effect 
on the patient’s health. It may be possible for the health examiner 
to improve such conditions by timely and well-considered advice. 
It is well for the examiner to acquaint himself with the patient’s 
religious status, if he would round out his knowledge of the patient's 
psychology. 

Before proceeding with the physical examination, it is in order 
to ascertain whether the patient has been protected against certain 
of the acute infectious diseases, which procedure medical science has 
made possible. It is the duty of the examiner to make certain that 
his client is protected against smallpox. The presence of an old 
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vaccination scar is not sufficient evidence of such protection, and a 
recent positive vaccination or an immune reaction should be 
obtained. The advisability of recommending vaccination against 
typhoid fever should be considered for each patient. Such vaccina- 
tion is of proved value and involves practically no risk to the patient. 
The patient’s susceptibility to diphtheria should be determined, 
particularly if he be of an age where such susceptibility is frequent. 
Determination of such susceptibility should, of course, be followed 
by vaccination with diphtheria toxin-antitoxin. Among the younger 
patients the determination of susceptibility to scarlet fever should 
be carried out in like manner, and the patient given the benefit of 
vaccination against this serious disease. 

The medical history is dealt with in some detail, in order to indi- 
cate how important we consider this part of the health examination. 

From this careful study of the hereditary factors bearing on sus- 
ceptibility or resistance to disease, and from a careful study of the 
diseases or injuries which the patient has already had, the examiner 
is then in a favorable position to proceed with the actual physical 
examination. He has already obtained important leads which will 
place him on guard in considering the functional activity of the 
various organs. 

The physical examination of the patient should follow some 
definite program, and the results of this examination should be 
accurately recorded and become part of the permanent record of 
the patient. It may follow along somewhat the usual lines and 
should be unhurried and thorough. The patient is weighed and 
his height determined and observations are made regarding figure, 
frame and posture. The chest is measured at inspiration and expira- 
tion, and the circumference of the abdomen ascertained. 

The examiner should determine from these data whether or not 
the patient has the proper weight. In fact, he should come to a 
conclusion regarding this important item, without taking into con- 
sideration the weight as recorded by the scales. 

Using the above procedure as a guide, we found in 9454 health 
examinations that 395, or 4.17 per cent, were definitely overweight. 
These individuals considered themselves in good health. It is not 
difficult to convince this type of patient of the advantage of gradual 
weight reduction. 

Too often the medical man forms his opinion regarding overweight 
or underweight from looking at a printed table of average weights 
for given age and height, instead of actually examining the patient 
to see whether such a weight fits in correctly with the patient’s 
body build, posture and type. The bony frame-work differs in every 
individual, the hereditary factors vary, and the environment of no 
two individuals is exactly alike. A little careful scrutiny of the 
patient will tell the examiner more regarding his correct weight than 
any set of tables or measures he could devise. The practice of 


392 BLOEDORN: THE PERIODIC HFALTH EXAMINATION 


ordering an individual to reduce a given number of pounds when he 
appears above the average weight and when his build is such as to 
indicate no superfluous fat, but rather a heavy bony frame-work 
and extensive muscular development, cannot be too strongly con- 
demned. 

On the other hand, attempting to add fat to an individual with 
a light bony framework and slight muscular development, who 
enjoys excellent health, is equally futile. It should be realized that 
each individual comes of different ancestral stock, and any attempt 
to have him necessarily conform to a common standard can only 
result badly. In fact, if it were possible to draw up rules of life 
which could be followed by every individual, there would be little 
need for the health examiner. It is the examiner’s duty to study 
his patient as an individual and not as a member of a group. 

The examination may then be continued with a study of the 
special senses. The acuity of vision is determined and the question 
of wearing glasses or modifying those at present worn is determined. 
The state of the lids, the conjunctiva, cornea and pupillary reflexes 
are determined. An ophthalmoscopic examination of the fundus i is 
also made, and the state of the retinal arteries determined. 

The state of the hearing is determined, for which the orien 
voice at fifteen feet may be used, and the external auditory canal 
and the ear drums are carefully examined. 

The nasal cavity is examined, and the presence of deviated 
septum, enlarged turbinates, defective breathing space, discharge 
from sinuses or the presence of polypi or other abnormalities deter- 
mined. 

The throat is carefully examined and the state of the tonsils and 
tonsillar pillars inquired into. It is a simple procedure to retract 
the anterior pillar and make slight pressure on the tonsils, and such 
procedure should be carried out in order to determine the presence 
of infective material in the tonsillar fosse. Reddened or inflamed 
tonsillar pillars are suggestive of infection, and the ability to express 
caseous or purulent materials from the tonsillar bed is a strong 
indication of tonsillar disease. 

The sinuses should come in for careful inquiry and if there is 
anything in the history or the examination which suggests sinus 
infection, careful Roentgen ray plates of all sinuses should be made. 

The teeth constitute an important factor in health, and it is not 
sufficient to pass them by with a cursory examination. The relation 
of focal infection to disease has been greatly stressed in recent years, 
and while there can be no doubt of such relationship, there is fre- 
quently a reasonable doubt as to the accuracy of methods by which 
the presence of such focal infection is determined. The practice of 
sending a patient to a Roentgen ray specialist who has no particular 
knowledge of dental pathology, except from a radiographic stand- 
point and of basing recommendations on this report alone is not 
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justifiable. A thorough dental examination will include the follow- 
ing procedures, which we place in the order of their relative import- 
ance: 

1. A careful clinical examination of the teeth. This includes a 
search for caries; malocclusion; an examination of the state of the 
gums; the determination of the presence of abscess or fistula and 
calculus. It also includes a careful estimate of the available grinding 
surface, which is particularly important to health, as lack of suffi- 
cient grinding surface may be the basis of much gastrointestinal 
disturbance and consequent ill health. 

2. A careful test of all teeth for vitality. This can be done with 
quickness and accuracy with an electric pulp tester. 

3. Roentgen ray of all teeth. This serves to confirm evidence 
presented by the foregoing procedures and reveals evidence of peri- 
apical disease. 

4. Transillumination. This procedure is quickly and easily 
carried out and serves to supplement the foregoing procedures and 
frequently throws added light on the state of the teeth. 

We believe if these four procedures are carried out in every case 
that the presence of dental disease can be determined with a fair 
degree of accuracy and that teeth will not be needlessly sacrificed 
on insufficient evidence. 

The examination of the cardiovascular system, in view of the 
importance of diseases of this system as a cause of death, should 
be particularly thorough. Listening to the heart sounds in the pre- 
cordial region is not sufficient and the patient should receive the 
benefit of one of the simple cardiac functional tests. The test which 
we have been using consists of twenty hops on each foot at the rate 
of one hop a second and recording the blood pressure and pulse rate 
immediately before, immediately after, and three minutes after 
such exercise. More elaborate tests may be used such as the 
Schneider index or the stair-climbing test. It is important to ascer- 
tain whether the heart is carrying on its functions easily or whether 
the load is becoming burdensome, and whether it may be advisable 
to curtail the patient’s activities in deference to a failing heart 
muscle. 

The state of the bloodvessels can be determined with a fair degree 
of accuracy if the examination includes a study of the retinal arteries 
and a careful survey of the superficial arteries. 

The presence of hypertension may call for special measures to 
safeguard the patient’s future. In classifying the records of 9936 
health examinations, arterial hypertension of 150 mm. of Hg or 
higher was found in 2.69 per cent. Individuals showing hyperten- 
sion should be subjected to special tests to determine as far as 
possible the functional activity of the kidneys and the presence of 
focal infection in these patients would justify more radical pro- 
cedures, perhaps, than in individuals without this finding. The 
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advisability of recommending special procedures such as electro- 
vardiographic examination and orthodiagraphic studies will depend 
on the findings at the time of the examination. 

The examination of the respiratory system would always include 
a careful search for evidence of early tuberculosis. While tubercu- 
losis ranks second to cardiac disease as a cause of death, it has 
shown a steady decline in its mortality for many years, and it is 
reasonable to assume that this rate will continue to decline in coming 
years. In fact, it has been predicted by workers in this field that 
tuberculosis as a cause of death will eventually disappear entirely. 
The early detection of tuberculous disease offers to the patient the 
best chance for ultimate recovery and the health examiner must be 
alert and fully equipped to detect this disease in its incipiency. 

A careful survey of the nervous system designed to detect early 
evidence of neurologic disorders should be conducted. This neuro- 
logical examination can be made without any elaborate equipment 
and the health examiner should be well versed in the early symptoms 
of diseases of nervous tissue. 

The examination of the abdomen should be designed to detect 
any abnormalities of the viscera. A careful palpation is made for 
areas of tenderness, increased resistance and the presence of masses. 

Cancer as a cause of death has shown slight but steady increase 
for several years and the health examiner would do well to keep 
this fact in mind particularly when examining patients whose age 
places them in a group favorable to its development. Vague and 
obscure digestive symptoms may be the only indication of malig- 
nancy of the gastrointestinal tract for many months and the patient’s 
seemingly trivial symptoms should not be regarded lightly. A 
Roentgen ray examination of the gastrointestinal tract following a 
barium meal should be considered if any suspicion of serious gastro- 
intestinal disease arises. This Roentgen ray examination should 
always include a study of the colon after it has been filled with a 
barium enema, as not infrequently early malignancy of the colon 
will show no evidence of its presence without a barium enema. 

Special laboratory tests designed to show the functional activity 
of the various abdominal organs should be performed if indicated 
by the history or physical examination. 

The genitourinary system demands special consideration. Nephri- 
tis as a cause of death holds third place, and stands as a constant 
challenge to the health examiner. A careful urinalysis is always 
indicated and the health examiner should satisfy himself that the 
functional activity of the kidneys is not impaired. Medical science 
has developed a formidable array of renal functional tests. The 
estimation of the blood chemistry, the phthalein test, the Mosenthal 
test, the water ingest test and the urea concentration test are all of 
distinct value and are comparatively simple procedures to carry out. 
The significance of albumin or of albumin and casts in the urine is 
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not always clear but should always serve to call attention to the 
kidney function and demand a thorough search for possible etiologic 
factors. 

It is manifestly impossible in this short space to describe in its 
entirety the health examination. We have attempted to set forth 
in some measure the scope of this examination. The increasing 
importance of this subject can hardly be overemphasized, and the 
need for qualified health examiners will undoubtedly be felt with 
increasing force as the public sees the value of this type of service. 
It behooves one who would conduct health examinations to properly 
equip himself in this particular branch of medicine. 

The importance of syphilis as a cause of ill health, invalidism 
and death is perhaps not sufficiently emphasized in a study of mor- 
tality statistics. It frequently happens that deaths due directly to 
syphilitic infection are charged up as disease of some particular 
organ or system and the etiologic syphilitic background lost sight of. 
Syphilis offers a shining mark for the health examiner. The detec- 
tion of syphilis during the health examination and its subsequent 
adequate treatment will do much to further the interest of the 
patient. It follows as a matter of course that tests for syphilis will 
be made on all patients during the health examination and, where 
indication exists, that the cerebrospinal fluid will be also carefully 
tested. In every patient with a history of syphilis, both blood and 
spinal fluid should be examined so the physician may have this 
added information to guide him in safeguarding the patient. 

Such laboratory procedures as may be indicated from a survey 
of the history and the results of the physical examination should 
be carried out in each instance, so that a modern laboratory is an 
essential adjunct to the equipment of the health examiner. 

Summary. ‘The medical profession is practically unanimous in 
approving periodic health examinations. It can be confidently 
predicted that the layman will accept this teaching and will demand 
of his physician this particular type of service. 

It, therefore, follows that the profession must provide well quali- 
fied practitioners in medicine to conduct this type of examination. 

In carrying out this procedure, the medical history of the patient 
becomes of great importance. No set questionnaire will suffice 
for accumulating this history and much depends upon the skill with 
which the examiner elicits and builds up the data he secures from 
the patient. 

The routine of physical examination in the health examination 
may differ somewhat from that of the ordinary consultation and the 
examiner must grasp at seemingly slight or trivial leads in order to 
detect incipient disease. 

The personal hygiene of the patient will demand closer scrutiny 
than it ordinarily receives from the attending physician. 

A well-equipped laboratory for conducting tests to determine the 
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functional activity of the various organs is a requisite for the suc- 
cessful health examination. 

Periodic health examinations over a number of years place the 
examiner in the ideal position to advise the patient regarding his 
routine of life. 

This new relationship between physician and patient will tend 
to throw new light on the hereditary factors in disease, develop 
keener diagnostic ability, better functional tests and a more accur- 
ate interpretation of seemingly trivial symptoms which may herald 
incipient disease. 

The patient is viewed from a different angle and the question is 
not only what is his present state of health, but also, what will it be 
ten or even twenty years hence. 

The health examiner must chart the road map which the patient 
will follow in his journey through life. The hazards that lie ahead 
must be plainly marked, the detours indicated and the speed limit 
clearly understood. 


THE CLINICAL VALUE OF INTRAVENOUS INJECTION OF CONGO 
RED IN THE DIAGNOSIS OF AMYLOID DISEASE. 


By Arruur Bookman, M.D., 
AND 


JuLrus RosenTHAL, M.D., 
NEW YORK. 


(From the Medical Division of Montefiore Hospital and the Departments of Medicine 
and Chemistry, Mt. Sinai Hospital, New York.) 


Tuat dilute solutions of Congo red can be injected into the 
circulation without disturbance has been known for several years. 
It has been used in this way to determine blood volume and for 
other experimental purposes.' It was found that injected into the 
blood stream it becomes homogeneously distributed in the plasma 
in four minutes, and that it begins to disappear in ten minutes. In 
the normal there are no traces left in the blood at the end of twenty- 
four hours. 

Bennhold? studied the behavior of the dye in certain pathological 
conditions, comparing the amount present after one hour with that 
after four minutes. In the normal, 11 to 30 per cent of the dye had 
disappeared at the end of one hour. In glomerular nephritis and 
nephrosclerosis (15 cases), he found normal values. In liver dis- 
eases, the disappearance of the dye was distinctly delayed. The 
retardation, however, was so variable that it could not be used as a 
functional test. 

In two conditions only, he found a decided increase in the rapidity 
with which the dye left the blood, namely: (a) Pure tubular 
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nephritis (nephrosis). ‘Two of the 4 cases were of luetic origin. All 
showed a disappearance of 47 per cent to 55 per cent of the dye in 
one hour. (+) Pulmonary tuberculosis. In 6 out of 9 cases in 
which amyloidosis was found postmortem, the dye disappeared 
with remarkable speed. Often it had left the blood at the end of 
one hour. Pulmonary tuberculosis without amyloid gave normal 
values. 

He concludes that the disappearance of over 60 per cent of the 
dye in one hour is diagnostic of amyloid disease. Disappearance of 
between 40 and 60 per cent may occur in either amyloidosis or 
nephrosis. 

The rapid disappearance of the dye from the blood stream he 
found’ was due to absorption by the amyloid substance and that 
the serum played an important part in this phenomenon. In a 
patient dying twenty hours after injection, the amyloid tissue was 
found deeply stained by the dye, and in another patient, at death 
five weeks following the injection, staining of the amyloid tissue 
was still present. Patients without amyloidosis, who had been in- 
jected shortly before death, had no deposit of the dye in the organs.’ 

Failure of the typical rapid disappearance of the dye he states 
will be evidence only against widespread amyloid, and especially 
against amyloid liver. Deposits in the kidneys alone have not 
sufficient volume to give the typical reaction. 

The test has been used by Schénberger and Rosenblatt, by Paunz 
and by Németh‘ in small series of patients. Their results were 
similar to Bennhold’s byt no attempt at quantitative estimation 
was made. Paunz and Németh used a slightly modified technique. 
Koref* was able by this test to confirm the diagnosis of amyloid 
in a child. 

Technique of the Test. Our method differs but little from that of 
Bennhold and is as follows: 

We used a 0.75 per cent, later a 1.2 per cent solution, prepared 
as follows: The powdered Congo red (Griibler) is mixed with 
water, heated to boiling, filtered through a Berkefeld filter, and 
divided into hard glass ampules each containing about 15 ce. 
These are then sealed. The solution must contain no undissolved 
particles. Of the stronger solution 10 to 15 ce. are injected, accord- 
ing to the size of the patient, into a vein at the elbow. The needle 
is left in place and after four minutes 10 ce. of the blood are with- 
drawn. At the end of one hour a second specimen of 10 ce. is taken. 

Serum (which must be free from hemoglobin), is obtained by 
bleeding through a dry needle into a paraffin tube which is quickly 
transported to the laboratory packed in ice, the blood immediately 
transferred to an unparaffined centrifuge tube and centrifuged at 
1500 to 2000 revolutions per minute for at least 15 minutes. The 
fibrin is then detached from the walls with a needle, being careful 
not to approach within a centimeter of the red-cell zone. The clot 
is allowed to retract and the tube again centrifuged for five minutes. 
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The serum is then pipetted off and the color content of the one-hour 
specimen determined with any colorimeter, the four-minute speci- 
men being used as a standard. We found the Kuttner-Leitz Uni- 
versal microcolorimeter most useful for this purpose. The addition 
of dilute hydrochloric acid to the serum changes the color to blue. 
At times this was found of advantage as a check on the matching 
of the red color. 

“ We have used the test in 18 patients. No disturbance resulted 
from the injection of the dye. 


Amount of 


Amyloidosis,| disappear- Enlarge- 
No Clinical classification present ance of ment of 
clinically Congo red liver. 
per cent. 
1 Chronic passive congestion of liver due No 30 t+ 
to cardiac or arterial disease 
2 Chronic passive congestion of liver due No 35 34+ 
to cardiac or arterial disease 
3 Chronic passive congestion of liver; ? 35 4+ 
chronic osteomyelitis 
Atrophic cirrhosis of liver No 30 
5 Carcinoma of stomach; secondary car- No 30 2+ 
cinoma of liver 
6 Chronic generalized lymphangitis No 20 
7 Nephrosis No 54 
8 Chronic osteomyelitis Yes 100 + 
9 Chronic osteomyelitis Yes 40 3+ 
10 Tuberculous osteomyelitis Yes 100 3-4 
11 Tuberculous osteomyelitis Yes 100 4+ 
12 Tuberculous osteomyelitis Yes 80 14 
Tuberculous peritonitis | 
13 Pulmonary abscess ? 80 
14 Chronic pulmonary tuberculosis with ? 30 | 
empyema 
15 Advanced pulmonary tuberculosis No 50 
16 Advanced pulmonary tuberculosis No 50 
17 Advanced pulmonary tuberculosis Yes 100 4 
18 Advanced pulmonary tuberculosis No 35 


Norte: Each plus (+) indicates that the edge of the liver was felt so many fingers’ 
breadths below the right costal margin. 


Clinically we find the test of great value in the diagnosis of amy- 
loid disease and can confirm Bennhold’s results, which were con- 
trolled by pathologic examinations. In 1 of our patients, autopsy 
confirmed the positive result of the test. 

In a number of miscellaneous conditions, with involvement of 
the liver but in which there was no reason to expect the presence of 
amyloid, the test was negative. 

In a case of nephrosis we found, as did Bennhold, increased dis- 
appearance of the dye. 

Of 5 patients with chronic bone suppuration, in 4 the test con- 
firmed the clinical diagnosis of amyloid. The remaining patient is 
still under observation. One of these patients showed a disappear- 
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ance of 80 per cent (Case 12) of the dye. At autopsy, four months 
later, with extensive tuberculosis of the spine and other tuberculous 
lesions there were amyloid deposits in the liver, spleen and kidneys. 
The kidneys were moderately enlarged, the spleen slightly, the liver 
not at all. The lack of large amyloid deposits in the liver explains 
why the disappearance of the dye was not complete. 

In a patient with pulmonary abscess, the positive response to the 
test helped confirm the suspicion of amyloidosis, while in 1 case of 
chronic pulmonary tuberculosis with long-standing empyema the 
normal response to the test appears confirmed by the subsequent 
favorable course. 

Four patients with advanced pulmonary tuberculosis gave vary- 
ing responses, all showing dye disappearance greater than normal. 

Conclusion. Disappearance of 60 per cent or more of Congo 
red from the blood in one hour is found only in the presence of 
amyloid disease. A lower rate of disappearance does not preclude 
the presence of amyloidosis. 
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NOTES ON SULPHATE OF EPHEDRIN.* 


By R. D. Rupoir, M.D. F.R.C.P. (Lond.) 


AND 


J. D. Grauam, M.B., 


TORONTO, CAN. 
(From the Department of Therapeutics, University of Toronto.) 
TuE physiologic properties of ephedrin, an active principle of the 


Chinese herb, ma huang, have been very fully reported upon by 
Kk. K. Chen and C. F. Schmidt, of Pekin, in 1924;? T. G. Miller, 
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of Philadelphia, some twelve or fifteen months later investigated 
the drug from the clinical standpoint.’ 

Over five thousand years ago the Chinese Emperor, Shen Nung, 
the so-called “father of Chinese agriculture,” tasted and classified 
a large number of herbs then in common use by the Chinese apothe- 
caries, and his book, the Pentsao, still serves as a reference work 
of drugs for Chinese physicians. There have been many editions 
published, the last, printed in 1596, contains a total of 1871 drugs. 
In the list occurs the herb ma huang. The Chinese still use it a 
great deal, chiefly as an antipyretic, a diaphoretic and as a sedative 
in certain respiratory diseases. An active principle, an alkaloid, 
was first isolated by Nagai, in 1887,! which he called ephedrin (the 
botanical name of ma huang being Ephedra vulgaris). His chief 
claim for it was that it acted as a decided but harmless mydriatic. 
Later other investigations showed that in the dog an injection of 
the alkaloid was followed by a rise in blood pressure and by a 
relaxation of intestinal muscle. In the frog it was noted that it 
caused cardiac depression. 

Physiologic Action of Ephedrin. ‘The first thorough and scientific 
investigation into the physiologic action of ephedrin was done in 
the Peking Union Medical College by Chen and Schmidt in 1924. 
Our work followed more or less on the lines laid down by these 
workers and in a general way have fully confirmed what they 
reported. This pharmacologic investigation was done in the 
laboratories of the University of Toronto and we owe much to 
Prof. V. E. Henderson for constant advice and coéperation. 

THe Errects oF EPHEDRIN ON THE CIRCULATION. 1. Blood 
Pressure. The most decided effect of an intravenous injection on 
the circulation of the dog was an outstanding and prolonged increase 
in the blood pressure. In one experiment an injection of 5 mg. 
caused an immediate rise in blood pressure from 75 to 200 mm. 
This effect on the pressure, while being fairly abrupt, was not at 
all transient, as at the end of eleven minutes it was still maintained. 
An intravenous injection of 0.5 cc. of 1 to 1000 adrenalin solution 
to the same animal on another occasion caused a rise in blood 
pressure of 130 mm., but this rise was very transitory and within 
two minutes the pressure had fallen to its former level. 

2. Action of Ephedrin on the Heart. Coincident with the rise 
in blood pressure there occurs in animals a very definite cardiac 
acceleration. In the above experiment the pulse rate increased 
from 164 to 264 beats per minute. The effect on the cat’s heart was 
carefully studied, using the plethysmograph. Besides the increase 
in rate a very definite augmentation in the strength of the cardiac 
contractions was elicited and the tracings showed an increased 
excursion. In several of the experiments, however, the ephedrin, 
more especially when repeated, apparently exerted a harmful effect 
on the cardiac muscle. Numerous extrasystoles occurred, and occa- 
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sionally acute cardiac dilatation appeared which necessitated 
artificial respiration and cardiac massage before the heart’s action 
once more became regular. We also noted that repeated doses of 
ephedrin would have no further effect on the blood pressure and 
cardiac rate. Especially was this the case when the initial dosage 
had been large. Apparently repeated doses will act only until a 
certain arbitrary level has been reached, this level varying in different 
animals, and after that no further increase occurs, and, in fact, in 
some instances a fall of pressure may result. 

Chen and Schmidt showed by a series of careful experiments 
that apparently the action of ephedrin on the heart is due to three 
factors: (a) Stimulation of the accelerator ganglia; (b) stimulation 
of the accelerator endings; (c) in some cases a direct depression of 
the heart muscle. 

3. Bloodvessels. In order to investigate the effect of ephedrin on 
the bloodvessels a series of experiments were done with curves to 
show the blood pressure, the limb volume and the intestinal volume. 

An intravenous dose of ephedrin in these experiments showed, as 
was expected, a very definite rise in the blood pressure. Coinci- 
dent with the initial rise in pressure occurred a slight increase in 
limb and intestinal volume; but as the pressure continued to rise 
or remained at a high level the volume of the limb and of the 
intestine underwent a gradual and definite shrinkage. The prob- 
able explanation of the initial increase in volume is that it is due 
to increased bloodflow resulting from the increased blood pressure. 
Then as time goes on a sufficient degree of vasoconstriction sets in 
to overcome the effects of the increased blood pressure, and we find 
a resulting shrinkage of the limb and intestine volume. Thus it 
seems that ephedrin causes vasoconstriction and we noted that it 
was greater in the intestinal vessels than in the limbs. 

Thus the action of ephedrin on the circulation of experimental 
animals is as follows: A sharp and prolonged rise in blood pressure, 
lasting some ten times as long as does that produced by adrenalin. 
This rise is accompanied by cardiac acceleration, increase in the 
force and amplitude of the cardiac systole, and by a vasoconstric- 
tion, most marked in the splanchnic area. In some cases large 
doses of the drug causes cardiac irregularity of the nature of extra- 
systoles and occasionally acute cardiac dilatation. 

4. Smooth Muscle. The only investigation undertaken on smooth 
muscle tissue was into the action of ephedrin on the isolated rabbit’s 
intestine when this was immersed in Ringer’s solution at a constant 
temperature of 38° C. It was found that ephedrin relaxes smooth 
muscle only when given in relatively strong solutions as compared 
with adrenalin. For example, in one experiment adrenalin solution 
of 1 to.800,000 caused an immediate and complete relaxation with 
no signs of intestinal contractions, whereas ephedrin solution of 
the same strength caused only a slight diminution in the height of 
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the contractions, and even this effect was transitory. Chen and 
Schmidt state that ephedrin stimulates the smooth muscle of the 
uterus, and relaxes that of the bronchi, being analogous, therefore, 
to adrenalin in its effects on smooth muscle. 

5. Influence of Ephedrin on Salivary Flow. Our experiments 
upon this point gave no definite results, although Chen and Schmidt 
reported that ephedrin causes an increased flow of saliva where 
atropin has been previously given. 

6. Local Effect on Mucous Membranes. The effect of ephedrin 
solutions when applied locally to mucous membranes was investi- 
gated, using the nasal mucosa and following a technique laid down 
by Copeland. 

The frontal sinus of the dog was opened into by means of a 
trephine and a short piece of threaded brass tubing was screwed 
into the trephine opening. Rubber tubing connected this with a 
Marriotte flask containing Ringer’s solution kept at body tempera- 
ture. The fluid was allowed to run into the sinus and to trickle 
thence into the nasal cavity, and its rate of flow was then recorded 
by the drops that fell from the anterior nares onto a.drop recorder. 
When the normal had been established the tube was clamped and 
5 mg. of ephedrin in 5 cc. of Ringer’s solution at body temperature 
was injected into the rubber tubing and allowed to remain in the 
sinus and nasal cavity for fifteen minutes. Then the clamp was 
removed from the tubing and the rate of flow being the same as 
before, the effect of the ephedrin was determined. We found that 
the rate of dropping from the nares was increased on the average 
about 14 per cent, so apparently ephedrin solution applied to the 
mucous membrane has, like adrenalin, a shrinking effect, and we 
found that in this respect it was superior to adrenalin. 

Thus ephedrin, like adrenalin, when locally applied, relaxes the 
smooth muscle of the intestine, and causes vasoconstriction when 
applied to mucous membrane. 

Clinical Results. We began by using ephedrin given by mouth. 
The patients were all in the hospital and were confined to bed during 
the morning of testing. The cases chosen were ones showing a 
blood pressure subnormal for their age and weight and ones only 
who were glad to codperate in an intelligent manner with the 
investigators. No case of cardiac decompensation was used as it 
did not seem safe to throw any strain on an already failing heart 
by considerably raising the blood pressure. 

As Chen and Schmidt have shown that the lethal dose of ephedrin 
in laboratory animals is from thirty-five to one hundred: times that 
required to produce the full physiologic effects, our patients were 
given the drug with comparative freedom. 

We usually gave it in a single dose of from 50 to 100 mg. The 
alkaloid was made into solution so that 50 mg. were contained in 
1 dram of the solution. As ephedrin is very stable and does not 
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deteriorate when standing in solution or when exposed to light, a 
large amount of the solution can be made up at one time without 
destroying the efficiency of the drug. It is interesting to note that 
it is not destroyed by prolonged boiling. 

All our work was done in the forenoon. The drug was usually 
given about 8.30 a.M., and the patient was kept under observation 
until the noon hour. The pulse rate and blood pressure were taken 
before the administration, and then every twenty minutes for the 
first hour and a half and then every three-quarters of an hour for 
the rest of the period. 

(a) Oral Administration. All of the patients who were given 
ephedrin by mouth showed a rise in blood pressure, the smallest 
increase being 6 mm. of mercury and the largest 56. In a series of 
17 patients over 80 per cent showed a rise of more than 20 mm of 
mercury. The diastolic blood pressures were not affected to any 
extent. | 

The ephedrin action always commenced within half ‘an hour of 
administration, and the maximum effect usually appeared about 
three-quarters of an hour after the taking of the drug.' The action 
was prolonged as practically all the cases still showed some increase 
in systolic pressure two hours later, and in some instances this was 
still present three and four hours afterward. 

The pulse rate was carefully noted, and, with the exception of 
3 cases, it dropped as the pressure rose, and then gradually rose to 
its former level as the effects of the ephedrin wore off.) 

Apparently ephedrin acts differently in the human subject and 
in laboratory animals in this respect, as in the latter there is alway 
a rise in the rate of the heart, while in the former there is a fall. 
Miller explains this discrepancy by the suggestion that in animals 
under anesthesia there is a removal of vagal tone giving an increased 
heart rate, while in the human subject where the vagus is intact this 
does not occur. 

In all our patients the pulse remained regular and with increased 
volume and force. Apparently the amplitude of the heart beat 
increased as the patients often remarked on precordial throbbing, 
and the apical impulse was often evidently accentuated. 

Urinary secretion: Some 10 patients were used in estimating 
any effect that ephedrin might have on the kidney output. These 
patients received no breakfast on the morning of the test. They 
were given 100 cc. of water every hour, commencing at 7 A.M., 
up until noon. Hourly specimens of urine were obtained from 
8 aM. until 1 p.m. The ephedrin was given after the 9 o’clock 
specimen had been obtained. Our results were entirely useless as 
far as drawing any conclusion in regard to ephedrin being a diuretic, 
but more important was our finding that in no case did the ex- 
amination of any specimen of urine suggest that the ephedrin had 
any irritating effect on the kidney. 
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(b) Subcutaneous Administration. When: the drug was given 
subcutaneously and in the same dosage as per os the effects appeared 
a little earlier but otherwise were the same and lasted as long. In 
4 cases where ephedrin was so administered the average rise in 
systolic pressure was 41 mm. of mercury. 

(c) Intravenous Use. When given intravenously the action of 
ephedrin is very rapid and a much smaller dose is required to get 
the effects. The action of ephedrin in controlling the fall of blood 
pressure that so often occurs in spinal anesthesia is of special 
interest and as far as we know has not previously been studied. 
Such fall is often alarming and many efforts have been made to 
avert it. Babcock,® of Philadelphia, uses for this purpose a solu- 
tion of adrenalin in normal saline. This is given when the patient’s 
pressure has fallen to between 30 to 50 systolic, and enough is given 
to keep the pressure in the neighborhood of 100 mm. for the rest 
of the operation. In some cases it was necessary to inject intra- 
venously before the operation was concluded as much as 80 to 
90 min. of adrenalin solution. 

We studied the effects of ephedrin in 26 such cases, most of whom 
were operated upon by Drs. R. W. Wesley and A. I. Willinsky 
The operations were for the usual conditions found in the surgical 
and gynecologic wards of a general hospital, and in none of them 
was the so-called high spinal anesthesia employed. 

The pulse rate and blood pressure were determined immediately 
prior to injecting the anesthetic and from then on every two or 
three minutes until the operation was concluded. 

With the first few cases we allowed the blood pressure to drop 
until it had apparently reached its lowest level and then 50 to 
100 mg. of ephedrin were given intravenously. With but one 
exception there quickly resulted an extraordinary and prolonged rise 
in blood pressure, with a slowed and stronger heart beat. Chart I 
is a typical example of one of these earlier cases. 

In the majority of instances one injection was sufficient to keep 
the blood pressure at a slightly higher level than it had been before 
the spinal injection for one to one and a half hours. The average 
increase in the blood pressure of the 26 cases of spinal anesthesia 
patients was 68 mm. of mercury, the lowest being 18 and the 
greatest 142 mm. 

To show the extraordinary results sometimes obtained the case 
where the rise was 142 mm. may be given in some detail (Chart II). 
The patient a man, aged sixty-six years, was undergoing a supra- 
pubic cystotomy. His systolic bood pressure was 170 mm. before 
the injection of the anesthetic. Within three minutes it was 58 mm. 
and the patient was in very poor condition. His color was ashy 
gray, respirations shallow, pupils dilated, pulse rapid and thready, 
and he was covered with a clammy sweat and began to vomit. One 
hundred milligrams of ephedrin were at once given intravenously, 
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and as soon as the blood pressure could be taken it was found to 
be 158 and soon reached 200 mm., and the whole condition of the 
patient rapidly improved. The pressure then gradually fell but 
half an hour later it was still 168 mm., or only two points’ below 
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Cuart I.—Upper tracing is pulse rate, lower is systolic blood pressure. 


its pre-anesthetic level. The operation was soon completed and the 
patient did well. 

Following this case we decided to employ smaller doses and to 
give the ephedrin within two or three minutes after the anesthetic, 
vou. 173, No. 3.—mancH, 1927 14 
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so as to anticipate the fall of pressure, rather than to combat it 
after it had developed. This improved technique proved to be a 
satisfactory one and we failed to have any case of drastic fall in 
blood pressure and in no case was there any vomiting. 

Ephedrin can sometimes with advantage be given before the 
spinal anesthetic where the blood pressure is already too low. 
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Cuart II.—Systolic blood pressure. 


Babcock mentions 110 mm. as the lowest limit of systolic pressure 
where it is safe to use spinal anesthesia. In one of our cases the 
man had a systolic pressure of 88, more or less ruling him out as a 
fit subject for spinal anesthesia. Five minutes before using this he 
was given 50 mg. of ephedrin and soon the pressure rose to 154 
and he was then given the anesthetic. It was necessary to repeat 
the ephedrin later in the operation and his pressure was thus 
maintained above 110 mm. throughout the séance (Chart III). 
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It thus seems that in ephedrin we now possess a substance which 
will successfully prevent or combat the fall in blood pressure that 
so often causes anxiety during the use of spinal anesthesia. 

In cases of surgical shock ephedrin may be of value. In one 
postoperative case, dying of peritonitis, the radial pulse could not 
be felt and, of course, the blood pressure was unrecordable. She 
was given 100 mg. of ephedrin intravenously and within two minutes 
the systolic pressure was 86 and the pulse could easily be counted 
at the wrist and was 130. The good effect lasted for some forty- 
five minutes and then she gradually sank and died some five hours 
later. Unfortunately no more ephedrin was available at the time 
or the result might have been very different. Chen* has demon- 
strated the value of ephedrin in combating experimental shock in 
dogs. 

Special Effects of Ephedrin. (a) Influence on the Sugar Content of 
the Blood. Adrenalin is known to cause a rise in the blood sugar, 
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Cuart III.—Systolic blood pressure 


and we endeavored to find whether ephedrin had a similar effect. 
A series of 7 patients were used, 5 non-diabetic and 2 diabetic. No 
breakfast was given on the mornings of the observations. The 
patients were kept in bed. The first blood-sugar specimens were 
taken at 8.30 a.m. At9 a.m. they each received 100 mg. of ephedrin 
by mouth. Nothing else was given by mouth except an occasional 
sip of water. The second blood specimen was taken at 11.30 a.m. 

Of the 5 non-diabetics 1 showed absolutely no change in the 
blood-sugar level. The other 4 gave increases of 7, 7, 21 and 35 mg. 
of sugar per 100 cc. of blood. 

The two diabetics used gave varying results. The first showed 
blood readings of 251 mg. before and 300 mg. after the ephedrin. 
The second showed 250 mg. before and also after the drug. 

It is apparent that much more work is necessary before one can 
conclude that ephedrin raises the blood sugar, but as far as these 
experiments go they suggest that it often has some such influence. 
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(b) Effects of Ephedrin on the Respiratory Tract. Chen and Schmidt 
showed that ephedrin had some relaxing effect upon the bronchial 
musculature, and Miller later reported‘ a series of cases of asthma 
that appeared to be benefited by its use. We were only able to 
try it on 2 cases of this disease on account of our limited supply of 
the drug. Both were severe cases and each was given during a 
paroxysm a hypodermic injection containing 50 mg. of ephedrin. 
This was followed by the same dose per os four times daily. Neither 
patient showed any immediate improvement following the initial 
dose. One patient, however, noticed a very considerable lessening 
of his condition after three days of ephedrin therapy, and instead 
of requiring adrenalin five or six times in the twenty-four hours, 
could get along with only one or two adrenalin injections daily. 
The other man showed practically no improvement. 

(c) Local Effect of Ephedrin on the Nasal Mucous Membrane. 
This investigation was carried out in the Ear, Nose and Throat 
Department of the Toronto General Hospital under Prof. P. G. 
Goldsmith. It was found that a 5 per cent solution of ephedrin 
when applied locally to the nasal mucous membrane caused some 
pallor which was not so great as after adrenalin but lasted very 
much longer. There were no unpleasant sequel. 

Summary. 1. Ephedrin raises the blood pressure and slows and 
strengthens the heart beat. 

2. On this account it should be of value in many conditions 
where the blood pressure is too low. 

3. Especially it is shown to be very useful in preventing or com- 
bating the fall in blood pressure that is apt to be caused by spinal 
anesthesia. 

4. There is some evidence that it tends to relieve asthma and 
that it raises the blood sugar. 

5. All the above effects are produced by the drug when it is 
given by the mouth, subcutaneously or intravenously, the differ- 
ence in results being only one of degree. 

6. When a solution of ephedrin is applied locally to mucous mem- 
branes a blanching and shrinking effect results without any dis- 
tressing sequelz. 

7. Thus ephedrin has very much the same action as has adrenalin 
but these effects are much more lasting, and, moreover, are produced 
when the drug is given per os. 
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A NOTE ON AMPHORIC BREATHING. 


By Micuetson, M.D., 
BEDFORD HILLS, N. Y. 


THE presence of amphoric breathing in pneumothorax is an 
accepted clinical phenomenon. Several theories have been pro- 
posed to account for its audition. According to one theory, the 
high tension under which the air is contained in the pleural cavity 
is responsible. 

The following case report does not bear out this hypothesis, how- 
ever, and proves that even a markedly positive intropleural gaseous 
pressure may fail to yield amphoric breathing. 


CasE I.—History, No. 8393. Right lung normal. Left lung 
artificial pneumothorax. Two-thirds of the lung is collapsed. Many 
adhesions radiating toward the periphery. Effusion at the base. 
The patient is receiving fortnightly refills. 


REFILL ON SEPTEMBER 22, 1926. 


Amount Inspiratory Expiratory 
of air. pressure. pressure. 


There was no amphoric breathing heard, neither before, during nor 
after the experiment. 

According to another theory, adhesions extending from the col- 
lapsed lung to the chest wall is the causative factor. Dr. M. 
Fishberg cites the following case: ‘Metallic breath sounds and 
tinkle were distinct. But suddenly the patient went into collapse 
with dyspnea, cyanosis, tachycardia, cold extremities, etc. Coin- 
cident with the collapse, which was evidently due to the rupture of 
an adhesion, all sounds in the chest, audible a few minutes before, 
disappeared.” From this he concludes that a severance of the 
adhesion caused abolition of the amphoric breathing because the 
sound conduction from the partially collapsed lung to the chest wall 
was interrupted. However, the adherents of the theory that the 
air when in a certain condition of tension is responsible for amphoric 
breathing may not accept this suggestion, emphasizing that the 
laceration of the adhesion created a change in the air tension of the 
pleural cavity. Yet, we see from Case I that in spite of adhesions, 
in spite of an increase in intrapleural pressure, amphoric breathing 
was absent, throughout the experiment. Neither of these theories 
explains the origin of the amphoric sounds. 

According to another assumption, amphoric breathing indicates 
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a perforation in the visceral pleura of the collapsed lung; but in 
our institution there have been and still are several patients with 
artificial pneumothorax evidently without an opening in the visceral 
pleura, yet with amphoric breathing. 

I am citing the appended case: 


CasE II.—History No. 8395. Weekly insufflations into the right 
pleural space give an increasing pressure as measured by a water 
manometer, corresponding to the increase of insufflated air. 


SEPTEMBER 2, 1926. 


Amount Inspiratory Expiratory 
of air. pressure. pressure, 


300 ce. —5 +4 


Amphoric breathing heard before and after insufflation by two observers. 


SEPTEMBER 24, 1926. 


Amount Inspiratory Expiratory 
of air. pressure. pressure. 


350 ce. +8 


Amphoric breathing heard before and after insufflation by two observers. 


It is evident that a fistulous opening would not permit a regular 
increase in pressure as noted above; on the contrary, air would 
escape by way of this opening and thus upward through the trachea. 

On the other hand, were this a case of a valvular opening, each 
inspiratory effort would entrap continuously small amounts of air, 
so that the intrapleural pressure would be markedly positive in 
contradistinction to the negative pressure obtained in our cases, 
before refills. In addition, this case, and practically all our cases of 
artificial pneumothorax lacked the subjective symptoms of respira- 
tory distress which a valvular fistula would give rise to. 

In individuals with a good lung collapse there will often be heard 
breath sounds which do not have an amphoric quality; more often 
no breath sounds at all are audible; also in several instances a refill 
causes the original amphoric breathing to disappear. Hence, we 
must seek for a plausible reason to explain why the sounds emitted 
by the collapsed lung at times assume an amphoric quality; and at 
other times, do not. The only hypothesis which apparently recon- 
ciles the contradictory clinical observations is the one offered by 
Skoda, his being based on the physics of sound. 

With each phase of breathing, the collapsed lung produces a 
conglomeration of faint tones. The air column within the pleural 
space (or within a large intrapulmonary cavity), together with its 
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boundaries forms a resonator (Skoda). That is to say, it is a vibrat- 
ing body which selects certain tones, amplifies them and changes 
their quality by production of additional overtones. 

In each instance of amphoric breathing heard over a collapsed 
lung, there occurs a selective response of resonance. The air column 
amplifies those particular notes contained among the breath sounds 
which are qualified to impress us as amphoric. To have this selec- 
tive power, the air column must possess a certain height and width. 
The vibration of adhesions in a sympathetic wave with the air 
column may be a concomitant factor, being based on the same 
physical laws of resonance. 

The fundamental conception that the resonating system must 
have a certain height and width so as to select certain tones from 
the conglomeration of breath sounds, accounts for the variability 
of amphoric breathing in the same patient. Any condition which 
will alter the height and width of the air column in the pleural 
cavity may impair or improve its properties as a resonator; likewise 
any interference with adhesions, such as tension, tearing, or lacera- 
tions, would alter the resonating system. 

It must be emphasized, moreover, that the source of tones to be 
resonated, is also very variable. The collapsed lung must be in a 
certain condition of vibration so as to emanate the deep fundamental 
note and the high overtones which constitute amphoric breathing. 
Everyone is more or less familiar with the following very common 
observation: a trunk of a tree when pecked at by a woodpecker will 
convey to the ear of the listener a loud wooden sound; however, 
this same tree when used as a telegraph pole will vibrate sympa- 
thetically with the wires and emit a musical, bell-like sound. 

Furthermore, the amphoric quality of breathing may in many 
instances be traced back to additional overtones produced by the 
insuffated pleural space. It is a well-known fact that there is a 
difference in timbre between tones of the same pitch produced by two 
violins. And so each instance of amphoric breathing in pneumo- 
thorax will depend on the emission from the collapsed lung of a 
certain faint fundamental note blended with overtones and on the 
momentary aptitude of the gaseous content of the pleural space to 
select and amplify them and produce additional overtones. 

The difficulty of experimental proof lies in the following: A slight 
modification in the air content of the pleural space either before 
or after insufflation will change the height and width of the resonat- 
ing system in variable and noncomputable proportions. 
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END RESULTS OF CANCER CASES AND THE FACTORS 
DETERMINING THEM.* 


By Rosert B. Greenovuan, M.D., 
BOSTON. 


CANCER is a subject which is assuming more importance year by 
year, as one after another of the more readily controllable diseases 
is brought within the scope of prevention or cure by modern scientific 
methods. 

Whether we believe, as do many good authorities, that the steadily 
rising death rate from cancer can be explained by increased accu- 
racy of diagnosis, or by the attainment of a larger proportion of 
population to the so-called “cancer” ages; or whether, as is main- 
tained by other and equally good authorities, we consider that the 
peculiar conditions of modern existence provide opportunity for 
an actual increase in the incidence of cancer among our population, 
is after all of slight significance. No one who is concerned with 
the practice of medicine and surgery in this country needs any 
argument to convince him that the cancer problem is one of the 
great problems of modern scientific medicine. 

It has become the custom to speak of cancer as a disease like 
tuberculosis, manifesting itself, as does tuberculosis, in many 
different organs or regions of the human body, but essentially the 
same in all its different situations. Nothing could be more erro- 
neous than this view. Cancer is not a single disease. It is a whole 
group of diseases, varying not only in its situation in the human 
body, but in its form, its rapidity of growth and of dissemination, 
its susceptibility to therapeutic measures and its typical course as 
well. It is perhaps for this reason that such varying observations 
and opinions are recorded by competent observers in regard to the 
characteristic symptoms, the diagnosis, the appropriate treatment 
and the end results of treatment in cancer of different portions of 
the body. 

It was the surgeon who first attempted the radical cure of cancer, 
and it was the surgeon who first established the fact that time 
alone was capable of determining the success or failure of efforts to 
cure this disease. At first a three-year period of freedom from 
disease was set up as an arbitrary limit for the reporting of cases, 
but it soon developed that “late recurrence” of the disease, espe- 
cially in cancer of certain organs, such as cancer of the breast, might 
develop as late as fifteen or twenty years after operation. It is 
generally believed that such cases of late recurrence are due to 
metastatic foci of disease, established prior to operation, but on 
such infertile soil, or at least under such unfavorable conditions, 
that the cells of the metastasis are hemmed in and encapsulated, 


* Read before the Post-Graduate Assembly, Cleveland, October 18, 1926 
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so that their growth is for a long time prevented and only under 
conditions arising later in the existence of the individual are these 
barriers or conditions altered to such an extent as to permit the . 
further development of the latent focus of disease. 

As a result of these conditions an arbitrary period of five years 
has now been generally accepted as the minimum lapse of time for 
reporting as “cures” or “successful” cases patients who have been 
operated on or otherwise treated for the radical cure of cancer; and 
even with a five-year period, we must make a mental reservation 
with regard to cases of cancer of the breast and of some other 
types of malignant disease that recurrence after five years, though 
unusual may yet take place. 

The clinical diagnosis of cancer in each of its many situations 
demands the exclusion of a certain number of nonmalignant diseases 
which vary with the different organs affected; but the ultimate and 
final diagnosis depends always upon the pathologic picture or the 
tissue removed. It is for this reason that in any series of end 
results reported we have a right to demand the pathologic confirma- 
tion of the diagnosis in every case recorded as a “cure.” These 
two conditions, a five-year period of observation and the pathologic 
proof of the diagnosis of cancer, are the criteria established by a 
committee of the American College of Surgeons and they are 
widely accepted in the surgical world, but far too many reports of 
the results of treatment of cancer are still published in the literature 
that do not fulfill these requirements and are thus of very little 
value. 

For the purposes of this discussion we will assume that we are in 
agreement as to the nature of the cancer process, namely, that the 
disease is local in its origin, that after a longer or shorter period 
it extends and involves more and more of the adjoining tissues; that 
it spreads through the lymph channels to affect the regional lymph 
nodes, and that ultimately, by way of the bloodvessels and by 
other routes it produces more distant metastases which sooner or 
later cause the patient’s death by interference with some vital 
function. While the above conditions vary enormously with differ- 
ent types of disease, as for instance carcinoma and sarcoma, and 
while the extension of disease is greatly influenced by the anatomic 
conditions of the point of origin, the above statement represents in 
general the view of the disease which is most widely accepted. 

With these general considerations in mind we may then proceed 
to examine the factors which are operative in determining the end 
results of treatment, and for this study I have chosen cancer of the 
breast as a type of cancer which is familiar to most practising 
physicians. The four factors to which we may give special con- 
sideration are as follows: 

1. Delay in obtaining treatment on the part of the patient and 
on the part of the physician. 
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. 2. Extent of disease. 

3. Treatment employed. 

4. The pathology of the disease. 

1. Delay in Obtaining Treatment. The most recent figures from 
the Massachusetts General Hospital show that the amount of time 
elapsing from. the patient’s first discovery of a breast tumor to her 
first consultation with a physician averages six months; that the 
time elapsed from the physicians first examination to the time of 
operation is one and a half months, making a total of seven and a 
half months’ delay in obtaining adequate treatment. These figures 
show some improvement over similar figures for an earlier period 
(Simmons and Daland!:?), and undoubtedly indicate that the cam- 
paign of education which has been carried on for the past ten years 
by organizations, such as the American Society for the Control of 
Cancer and by local, State and Federal health officers, is yielding 
important results, but they also indicate very clearly that more 
can be done in this direction, both as regards the education of the 
public and of the medical profession as well. 

So far as the individual case is concerned, every day and every 
week of delay is of importance as we are quite unable to determine 
the exact moment when the disease first extends from its local 
point of origin by regional metastasis, but there can be little doubt 
that a delay of seven and a half months gives all too much oppor- 
tunity for this to occur, and that the period should be shortened 
from seven and a half months to seven and a half weeks, or less if we 
are to obtain the best results from our present methods of treatment. 

We must emphasize, however, that the mere duration of the 
disease expressed in months is of less significance than the extent 
to which the disease has spread during these months, because the 
differences in the rapidity of growth of different tumors is one of 
the extraordinary features ‘of this disease. As a matter of fact 
there were more successful cases among those with an average 
duration of over seven and a half months in this series than there 
were in the cases in which the delay was less than the average. 
This apparent paradox, however, is readily explained when we come 
later to the consideration of the pathology of the disease. 

2. Extent of Disease. The accepted measure of the extent of 
cancer of the breast is the condition of the axillary lymph nodes. 
This is not an accurate measure in every case, as it occasionally 
happens that tumors in the upper and inner hemispheres may extend 
to the supraclavicular or mediastinal nodes before they affect the 
axillary ones, and in other cases blood-borne metastases in the bones 
and elsewhere may occur early in the disease. A small focus of 
axillary disease may also escape the attention of the pathologist 
unless great care is used and a multitude of sections are examined. 
In general, however, axillary involvement is accepted as the most 
practical method of determining the degree of extent of cancer of 
the breast. 
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The percentage of five-year “cures” in cases operated upon in 
which the axillary nodes are proved by pathologic examination not 
to be diseased, vary from approximately 70 per cent in most of our 
American clinics to as high as 91 per cent in some recent’ figures 
from the British Ministry of Health. In the more advanced cases, 
where the axillary nodes are involved, the percentage of “cures” 
at once falls off to 20 to 30 per cent, or even lower, a clear indica- 
tion of the importance of early diagnosis and treatment if we are 
to employ our present resources in the way of treatment to the best 
advantage. In this connection it may be permissible to quote the 
profound truth enunciated by Dr. Janet Lane Claypon that “It 
must be remembered that every late case of cancer was at one time 
an early one.” It is only by passing beyond this early stage, with- 
out adequate treatment, that the case becomes a late and hopeless 
one. 

Apart from the significance of axillary involvement, other mani- 
festations of the extent of the disease must also be considered; not 
perhaps of so much importance in the early case, but of great import- 
ance in the selection of appropriate treatment in later and more 
advanced cases. I refer especially to extension to the chest and to 
the bones. The lungs, pleura, mediastinum, and the bony skeleton 
are so frequently affected in advanced breast cancer that a careful 
physical and Roentgen ray examination of the chest and of the 
skeleton is essential to the primary examination of every case, and 
should be repeated periodically during the follow-up period. In 
this way many useless and unnecessary attempts at radical cure will 
be prevented and appropriate radiation treatment can be supplied 
at a stage of the disease when it can do some good. 

3. Treatment. There are only two methods of treatment for 
cancer of the breast which hold the confidence of the medical world, 
surgery and radiation, and it is universally admitted that treat- 
ment by radical surgical operation is the only method which can be 
relied upon to cure the disease. Cures by radiation without surgery 
are not to be expected, although radiation treatment may be com- 
bined with surgery, and in almost every case is of the greatest 
value in palliative treatment. 

The radical or complete operation for cancer of the breast is 
practically standardized in our best clinics at the present time, and 
consists of the removal in one piece, and with a minimum of trauma, 
of the whole breast, all of the skin over it, the pectoralis major and 
minor muscles, the axillary contents and the deep fascia from 
clavicle to epigastrium and from sternum to latissimus. Anything 
short of this is an incomplete operation and fails to give the patient 
_ the chance to which she is entitled, of being permanently cured of 
her disease. Statistics are available from many sources to support 
the assertion that the radical operation gives a vastly greater number 
of cures than does the incomplete. In the series of cases from the 
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Massachusetts General Hospital, but 1 of 16 cases subjected to 
incomplete operation was alive and well at the end of three years. 

In spite of these facts which have been well established, it is 
astonishing how many operations for cancer of the breast are per- 
formed by surgeons, even those in our larger hospitals, which fall 
far short of the so-called radical or complete operation. Of 127 
cases of breast cancer which came to the Huntington Hospital in 
three years, 8 were operable, 34 were unoperated and inoperable, 
55 were recurrent after a complete operation and 30 were recurrences 
after incomplete or inadequate operation in other hospitals. Thus 
more than a half of these cases had failed to receive proper treat- 
ment at a stage of the disease when cure could have been expected. 

We must not lose sight of the fact that the earlier the patient 
presents herself for examination the greater the difficulty of making 
a positive diagnosis of cancer. The typical case with a tumor 
adherent to the skin, and enlarged axillary nodes is already far 
beyond the favorable stage for cure by operation. The specialist 
may make a shrewd guess in the earlier and less distinctive cases, 
but such a guess is not sufficiently reliable to permit a decision in 
which the life of an individual is concerned. It demands the 
confirmation of a pathologic examination, and this must be obtained 
by an exploratory operation. There is sufficient evidence available 
to justify the statement that an exploration properly conducted is 
safer for the patient than is the alternative of waiting for the devel- 
opment of more positive and distinctive signs of cancer when the 
possibility of operative cure will be to that extent, diminished. 
Such exploratory operations must be done at one sitting, with full 
preparation for the complete radical operation if it should prove 
to be required, and with a pathologist available for frozen-section 
diagnosis if it should be necessary. With this technique, explorations 
were performed at the Massachusetts General Hospital as far back 
as 1911, and the patients then operated upon are now alive and well. 

Variations in the technical details of operative methods need 
not confuse the main issue. It matters little whether the operation 
be done with the scalpel or with one of the more recent instruments 
for cauterization, endothermy or electrocoagulation. My own 
preference is strongly for the scalpel. The value of preoperative 
and postoperative prophylactic radiation, however, is at present a 
matter of much discussion. Preoperative radiation is given with 
the purpose of damaging the tumor cells so that they may be less 
able to survive if they should be dislodged during operative pro- 
cedures, or transplanted in the wound. Postoperative prophylactic 
radiation is given with two purposes in view—to retard or prevent 
the development of any tumor cells remaining after operation and 
to enhance the resistance of the surrounding body tissues to the 
subsequent development of any metastatic or recurrent nodule of 
tumor tissue. 


| 

| 
| 

— 


GREENOUGH: END RESULTS OF CANCER CASES 417 


The value of these two measures is at least debatable, and for 
lack of sufficiently reliable data still remains a matter of opinion 
rather than of fact. My own opinion as regards their use in cancer 
of the breast is as follows: A preoperative dose of Roentgen ray 
sufficient to do material damage to cancer cells cannot be given 
without serious effects upon the skin and subcutaneous tissue, as 
a result of which wound healing is much affected. In such cases 
sepsis and sloughing of the wound occurs more frequently than in 
nonradiated cases. Furthermore, in our experience at the Massa- 
chusetts General Hospital no greater percentage of cures is obtained, 
local recurrence is not diminished and the progress of the disease 
in unsuccessful cases is not retarded by the use of preoperative 
radiation. This is not altogether in accord with the observation 
of others (Lee), and we are at present carrying on another series of 
cases with preoperative radiation, but we must wait another five 
years for the results. So far as postoperative prophylactic radia- 
tion goes, however, we have abandoned it in all cases where, at the 
close of operation, there is not direct evidence that cancer tissue 
remains in the wound beyond the limits of surgical removal. 

The employment of Roentgen ray or radium for the treatment of 
recurrent or inoperable cases is quite another story. We have abun- 
dant evidence that under radiotherapy such cases live longer and 
more comfortably than those which do not have it, and the earlier 
such treatment can be begun the better the results. In a series of 
the more favorable of such recurrent or inoperable cases at the 
Huntington Hospital an average of nearly a year and a half in 
added length of life for each patient was obtained by radiation. 

The use of radiation in direct combination with surgery also offers 
a field for further development in the treatment of advanced cases. 
The decortication method of Beck, to permit direct radiation of 
the tumor tissue, and the open operation on the maxillary antrum 
combined with radium implantation (Greene) are examples of 
what may be done in this direction and undoubtedly influence the 
end results in certain restricted types of disease. 

4. Pathology. Differences in the degree of malignancy of different 
tumors have long been recognized by pathologists in individual 
cases, but this information rarely reached the surgeon, and was not 
controlled by study of end results. Broders,5: * of the Mayo Clinic, 
in 1921, published a series of cases of cancer of the lip in which he 
attempted to classify the cases according to their pathologic evi- 
dence of malignancy and to check these observations against the 
clinical results. The clinical results and the pathologic classifica- 
tion agreed. Since Broders’ first communication others have made 
similar studies and confirmed his findings; not only as regards 
squamous-cell cancer of the lip’ and external skin, but also cancer 
of the tongue (Simmons), cervix (Martzloff*), fundus (Mahle*), and 
so forth. The classification depends chiefly upon the degree to which 
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the cancer cells have lost their characteristic differentiation (for 
function) and taken on more active growth. The term anaplasia 
was long ago suggested by von Hansemann to express this idea; 
but it must be noted that for each different type of epithelium a 
different set of criteria must be established, depending upon the 
differentiation for function which is normal to the cell of origin. 

I have myself been interested to apply these considerations to 
cancer of the breast. In this case we are dealing with a gland 
which is intended to secrete mucoid material, and the factors which 
determine the malignancy therefore depend upon the loss of secre- 
tory function either in the cell itself or in the architecture of the 
group of cells which normally should form a gland tubule. The 
size and uniformity of cells and of nuclei is also of significance, and 
the frequency of mitoses and especially of irregular and hyper- 
chromatic forms is to be considered. 

A series of 73 cases of breast cancer were studied from the Massa- 
chusetts General Hospital? in all of which the end results had been 
determined. . Without knowledge of these end results, however, the 
microscopic slides of these cases were studied and classified by Dr. 
C. C. Simmons, Dr. J. H. Wright and by myself. Only three classes 
were distinguished—high, low and medium malignancy. The data 
were then brought together, and with the following results (Green- 
ough’). 


Number. Cures. Per cent. 
Cases classed aslow malignancy. . . . . 19 . 13 68 
Cases in medium class 11 33 
Cases classed as high malignancy ... . 0 0 


From these figures we may draw the conclusion that a certain 
number of cases of cancer of the breast (say 25 to 30 per cent) are 
of so highly malignant a character that even in the early stages of 
the disease our present methods of treatment are insufficient to 
cope with them. When we admit this, however, we admit also 
that 70 to 75 per cent of all cases are amenable to cure by our present 
methods. At present we obtain five-year cures in only from 15 to 
20 per cent of all cases of breast cancer which apply for treatment 
at our larger hospitals. There appears to be no good reason why 
this number should not be increased about fourfold. 

In order to avoid confusion I have confined this discussion to 
cancer of the breast, but I fully believe that these same principles 
apply equally to many other forms of accessible and operable 
cancer, and that the possibility exists of greatly increasing the 
number of cures, even with our present methods, if only these 
general principles can be put in operation. To obtain these results, 
however, a very different attitude toward cancer must be adopted 
by the public and by the medical profession. We must learn that 
the disease is not so hopeless as has been too frequently maintained. 
We cannot sit idly by and wait for the discovery of some hypothet- 
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ical parasite or for the production of an effective antitoxin. Many 
of us believe that such an event may never take place. Cancer 
exists, however, and is destroying our adult population at a fright- 
ful and increasing rate. With our present resources alone some 70 
to 80 per cent of cases of accessible cancer can be cured, and we now 
fail to cure more than a quarter of that number. It seems to me 
that the time has come for us to apply to the cancer problem the 
same general principles of common sense we would apply to any 
problem of modern life and to make an effort to do the best we 
can, with the resources already at our command. 

Summary. The end results of the treatment of cancer are deter- 
mined by the following factors: 

1. Delay. There must be no delay on the part of the patient 
in seeking advice immediately upon the discovery of symptoms 
which are even suggestive of cancer, such as a lump, a sore, an abnor- 
mal discharge of blood or any unexplained discomfort. 

There must be no delay on the part of the physician consulted 
in obtaining an immediate diagnosis either by examination, by 
consultation or if necessary by exploratory operation. 

Both of these sources of delay may be done away with by educa- 
tion and by the provision of adequate facilities for consultation and 
for treatment. 

2. Extent of Disease. With our present resources, surgery and 
radiation, the early local case of cancer can be cured; but the late 
and extended case cannot be cured, although palliative treatment 
of great value to the patient can be given. 

3. Treatment. The end results in the treatment of cancer 
depend largely upon the effectiveness of the treatment employed. 
With the exception of a few situations, such as cancer of the external 
skin and of the cervix of the uterus, surgery is the method of choice. 

The surgical treatment of cancer in most of its common manifesta- 
tions has been standardized, and depends partly upon the anatomy 
of the region affected, and partly upon the mode of extension of 
the particular variety of cancer present. The complete or radical 
operation is the method which yields the greatest number of cures 
and should be performed even in the earliest and most favorable 
types of the disease. Incomplete operations do not give to the 
patient the chance of cure to which he is entitled. 

Surgery may further be supplemented by preoperative and post- 
operative radiation, although the final decision as to the value of 
these measures has not yet been established. 

For advanced cases, unsuited to attempts at radical cure, radia- 
tion therapy with Roentgen ray and with radium, occasionally 
supplemented by surgery, prolongs life and mitigates the distressing 
symptoms of the disease to an extent unequalled by any other 
treatment at present available. 

4. Cancer is not a single disease but many diseases, differing not 
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only in location but in rapidity of growth and of dissemination as 
well. There are a certain number of cases which are so malignant 
and so rapid in their development that our present methods are 
insufficient to cope with them. The majority of cases of accessible 
cancer, however, are curable by methods of treatment now avail- 
able in most of our modern hospitals, if only these methods can be 
applied in the early and favorable stages of the disease. 
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REVIEWS. 


Tue Peaks oF Mepicau History. By C. L. Dana, A.M., M.D., 
LL.D., Professor of Nervous Diseases, Cornell University Medickl 
College. Pp. 105; 56 illustrations. New York: Paul B. Hoeber, 
Inc., 1926. Price, $3.00. 


In order to emphasize the high spots in the evolution of medicine, 
the author has chosen six peaks of medical history— Hippocrates, 
Alexandrian School, Galen, Renaissance, Harvey and Jenner. 
Leaving aside the diagram on page 14, which looks more like four 
peaks and four valleys, one might question some aspects of this 
particular selection, especially as by stopping almost a century ago, 
it perforce omits perhaps the greatest peak of the lot, on which we 
—fortunati—are still climbing. One can hardly expect in a book of 
this size even passing mention of many historical facts or that it 
will contain any serious additions to the accumulated knowledge of 
the subject. To those, however, who are perhaps making their 
first acquaintance with medical history, such a book gives a desirable 
emphasis to important periods, with hope of supplying the necessary 
stimulus to become acquainted later with the gaps.between. The 
illustrations are copious and well chosen, and the bibliographic 
notes valuable to those who have not Garrison’s fuller tabulation 
at hand. The author’s vigorous and entertaining style is exempli- 
fied in his final statement, with which we heartily agree: “Who- 
ever knows well the writings of William Osler is an educated man.” 

E. K. 


Osstetrics. By JouNn S. Farrparrn, Obstetric Physician, St. 
Thomas’ Hospital; Lecturer on Midwifery, St. Thomas’ Hospi- 
tal Medical School. Pp. 221; 29 illustrations. New York: 
Oxford University Press, American Branch, 1926. Price, $1.75. 


Tuts volume is one of a series of medical handbooks whose pur- 
pose is to deal shortly with the fundamental principles which 
underlie their subjects. It gives excellent concise descriptions of 
the physiology and pathology of reproduction and of pregnancy 
and labor, both normal and abnormal. A very brief chapter on 
obstetric operations gives but one paragraph to a description of 
“internal version,’ and another chapter gives instructions for the 
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management of the puerperium. Two chapters of little value to 
the American reader are found at the beginning and end of the book 


dealing with the registration and control of English midwives. 
L. F. 


A For Diasetics. By WALTER R. CampsBett, M.A., M.D., 
Department of Medicine, University of Toronto and Toronto 
General Hospital; and Mame T. Porter, B.Sc., Dietetian, 
Toronto General Hospital. Pp. 259; 1 illustration. Baltimore: 
The Williams & Wilkins Co., 1926. Price, $2.50. 


Tuts brief work differs from other diabetic handbooks chiefly in 
the extensive exposition of diabetic recipes and tables of food equiva- 
lents. The purpose of the latter is to simplify for the diabetic the 
substitution of a variety of equivalent foods for those of his stand- 
ard diet, and thus eliminate one of the chief curses of the diabetic’s 
dietary régime—monotony. J. A. 


DISEASES OF CHILDREN: A SHorT INTRODUCTION TO THEIR STUDY. 
By Hector CHarLEs CaMERON, M.A., M.D. (Canras.), F.R.C.P. 


(Lonp.), Physician in Charge of the Department for the Diseases 
of Children, Guy’s Hospital. Pp. 199. New York: Oxford 
University Press, American Branch, 1926. Price, $1.75. 


A POCKET-SIZE book covering a few of the disorders of childhood 
after the manner of Still. The reviewer sees the book as a series of 
lectures on selected topics rather than as a manual of pediatrics. 
It has the author’s behavioristic theories and the readability of the 
British authors, enough to recommend it as being interesting. 


J.S. 


CuintcaL Pepratrics. By Jonn Lovetr Morssz, A.M., M.D., 
Professor of Pediatrics, Emeritus, Harvard Medical School; Con- 
sulting Physician at the Children’s, Infants’ and Floating Hospi- 
tals, Boston. Pp. 848; 180 illustrations and 34 tables. Phila- 
delphia and London: W. B. Saunders Company, 1926. Price, 
$9.00. 


A ONE-VOLUME textbook of pediatrics, in which the subject 
matter is accurately and adequately covered without unduly expan- 
sive discussion. All of the recent advances in pediatrics have been 
included, such as the newer ideas of the etiology of rickets, measles 
prophylaxis and scarlet-fever prophylaxis and serotherapy. The 
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author, disdaining the quest for simplification in infant feeding, 
continues to recommend the top-milk mixtures with their mathe- 
matical intricacies as being the most physiologic feeding method. 
Also lie disapproves of the early feeding of cereals and vegetables 
which most authorities favor. The book is orderly arranged and 
clearly printed, but would benefit by having better photographs. 
It can be highly recommended to the student as a textbook and to 
the practitioner as a desk volume. J.S. 


Nepuritis. By Herman Etwyn, M.D., Assisting Visiting Physi- 
cian, Gouverneur Hospital, New York City. Pp. 347; 2 illus- 
trations. New York: The Macmillan Company, 1926. Price, 
$5.00. 


AN excellent exposition of present-day views on nephritis. In 
many ways perhaps the best available today. In no other volume 
in English are Volhard’s views so clearly and adequately presented. 
It is a valuable work for the practitioner and also for the medical 
student who finds the subject of nephritis as a rule so extremely 
difficult to understand. A minor criticism concerns the phrasing 
of a sentence on page 2 which reads “When water is withheld from 
the organism the kidneys respond by preventing water from being 
eliminated.” This sounds like the old vitalistic doctrine, whereas 
it is more likely than when water is withheld from the organism 
the physicochemical state of the blood becomes such that no water 
is eliminated by the kidneys. It is a subtle but important differ- 
ence. On the whole, the book is excellently written in a most clear 
and lucid style. The tables are clearly arranged; the references to 
the literature are full and satisfactory. Especially valuable are the 
descriptions of the various types of manifestations so often thrown 
together under the heading of uremia, the discussion of lipoid 
nephrosis and the emphasis on renal arteriosclerosis. O. P. 


Hay Fever anp AstoMa. By Ray M. Batygat, A.M., M.D., 
Instructor in Medicine in the University of Oklahoma Medical 
School. Pp. 198; 27 illustrations. Philadelphia: F. A. Davis 
Company, 1926. Price, $2.00. 


A STATEMENT of the subject in words of one syllable for the 
patient, with an attempt at the same time to give a résumé of the 
subject for the practitioner. The hay-fever section is quite well 


done. R. K. 
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AMERICAN RELIEF ADMINISTRATION BULLETIN: AMERICAN MEDI- 
CAL AND SANITARY RELIEF IN THE RussIAN Famine, 1921-1923. 
By Henry Breuwkes, M.D., Medical Director, American 
Relief Administration, Russian Unit. Series 2, No. 45, April, 
1926. Pp. 128; 101 illustrations and 9 charts. New York: 
American Relief Administration, 1926. 


A STIRRING recital of the terrible health conditions that followed 
in the wake of Russia’s disorganization after the World War, and 
the part played by the American Medical and Sanitary Relief. The 
opening chapter, an outline of the development of medical prac- 
tice in Russia from its earliest beginnings down to the present 
Soviet régime, gives the reader the historical and scientific back- 
ground. Then follow detailed descriptions of sanitary conditions, 
food conditions and the various epidemic diseases that prevailed; 
the program, plan and scope of medical relief as carried out by the 
American Relief Administration. A truly remarkable record of 
human suffering and achievement. R. K. 


PSYCHOANALYSIS FOR NoRMAL PEOPLE. By GERALDINE COSTER, 
Principal of Wychwood School, Oxford. Pp. 230; 4 illustrations. 
New York: Oxford University Press, American Branch, 1926. 
Price, $0.85. 


AN effort is made in this little book to bring the much involved 
subject of psychoanalysis within the mental reach of the average 
reader, and with considerable success. It is, of course, questionable 
whether one should attempt to make a “best seller” out of a pre- 
dominently psychiatric subject. The reviewer could well see where 
a book of this sort might be “prescribed” for a patient undergoing 
psychoanalytic treatment. N. W. 
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William Feather Company, 1927. Useful details on how to 
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The Specialties in General Practice. By Francis W. Pa.rrey. 
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The Conquest of Disease. By Tuurman B. Rice. Pp. 363, 62 
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Primary Carcinoma of the Thymus.—LEMANN and SmirTH (Arch. 
Int. Med., 1926, 38, 807) describe the seventeenth case of primary car- 
cinoma of the thymus recorded in literature. The report is accom- 
panied by a detailed clinical history and pathologic study. The 
diagnosis of the condition was not suspected until the appearance of 
metastases in the back and the discovery by the Roentgen ray of a 
shadow on the thorax. The authors point out that thoracic neoplasms 
should be considered when there is roentgenographic evidence of 
mediastinal change. 

Hyperthyroidism, Myxedema and Diabetes. —It is only in the Mayo 
Clinic that it would be possible in this country to find so many cases 
of diabetes associated with states of hyperthyroidism as are recorded 
by Wiiper (Arch. Int. Med., 1926, 36, 736). Thirty-eight cases are 
studied and reported upon. Exophthalmic goiter occurs in about 25 
per cent of these cases and adenomatous goiter with hyperthyroidism 
in about 75 per cent. Attention is called to the fact that the symp- 
toms of one condition may obscure the symptoms of the other, par- 
ticularly in the cases of severe acidosis. Mild diabetes may become 
severe when hyperthyroid states intervene, and severe overaction of 
the thyroid gland may be sufficient to induce coma in a diabetic patient. 
The insulin requirement is markedly increased by hyperthyroid condi- 
tions. Removal of the thyroid gland is followed by a marked increase 
in the carbohydrate tolerance of the diabetic who suffers from hyper- 
thyroidism. Patients who are operated upon should be watched with 
extreme care, as there is danger of provoking hypoglycemic shock as a 
result of overdoses of insulin. This coma may be differentiated from 
other collapse conditions by the occurrence of a marked decrease in 
blood pressure. The last paragraph of the author’s article is sufficiently 
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succinct and lucid to bear repetition: “The phenomena exhibited by 
patients with diabetes combined with states of hyperthyroidism or 
hypothyroidism may be related to the general metabolic rate, and thus 
may be explained without recourse to speculation as to a specific inter- 
dependence of thyroid and pancreas. It would seem that at lower 
metabolic rates the tissue cell is capable of utilizing a given amount of 
glucose with less insulin, and that with higher metabolic rates the 
requirement of insulin is disproportionately increased.” 


A Clinical Study of Congenital Heart Disease in Childhood.—A 
study of 100 cases of congenital heart disease by InvinE-JonEs (Am. 
Heart J., 1926, 2, 121) brings out some interesting facts and data. The 
symptoms in most of the author’s cases were the usual symptoms asso- 
ciated with congenital heart disease. Cyanosis was present in a large 
number of cases, to be exact in 70. Murmurs were present in nearly 
all of these little patients. Underweight, deficient mental development, 
and dwarfism were present in a very large number. Dyspnea is also 
a symptom of importance and pallor is present in about 25 per cent 
of the cases. Of particular value seems-to be the finding of a large 
number of physical anomalies of congenital origin which are present 
in so many of these cases of cardiac disease. Over half of the children 
showed congenital defects and 24 of these patients showed multiple 
anomalies. This finding is of importance because it has been generally 
conceded, and the usual explanation given for congenital heart disease 
is that it is due to arrested growth and fetal endocarditis. The large 
number of patients who showed these physical anomalies would indi- 
cate very definitely that defect of the germ cell is the responsible factor 
in producing the lesions rather than intrauterine inflammation of the 
endocardium. Aside from the subjective and objective signs, which 
develop on physical examination, the author states that the electro- 
cardiogram is practically always abnormal. Various alterations in the 
electrocardiogram occur, most frequent of which is right axis deviation 
in 75 per cent of the cases. An abnormally large Q—R-S complex was 
found in 45 per cent. Other variations were not as frequently dis- 
coverable. Another note worthy of observation is the strange associa- 
tion of albuminuria with a rapidly fatal outcome. There was no 
explanation given by the author for this phenomenon. Another phase 
of the study of more than usual interest was the frequency with which 
severe cyanosis was found to be compatible with an excellent prognosis, 
an observation contrary to the usually accepted idea that the severe 
prognosis bears a direct relationship to the severity of the cyanosis. 


Incidence of Rheumatic Heart Disease among Diabetic Patients. — 
A very interesting observation has been made by Baracu (Am. Heart 
J., 1926, 2, 196), who finds that the incidence of rheumatic fever is 
the same among the diabetic as among the nondiabetic, but, strange to 
say, in 37 diabetics who gave a history of acute rheumatic fever only 
1 case of rheumatic heart disease was discovered. The anticipated 
number of cases of valvular disease in the general run of the population 
following this infection would be 18 or 19. The explanation that the 
author gives seems rather indefinite. He explains this finding on the 
basis that individuals with hereditary constitutional defects tend to 
certain diseases, with immunity to others and their complications. 
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Repair Processes in Wounds of Tendons and in Tendon Grafts. — 
GarocH (Ann. Surg., 1927, 85, 92) states that after the operation of 
tenorrhaphy, using the technique outlined in this paper and previous 
publications, repair of the tendon proceeds along definite lines, both 
as regards the time element and the gross and histologic pictures. It 
is safe to institute active motion on the fifth postoperative day and to 
remove the retentive apparatus on the eighteenth postoperative day, 
after which the repair will have proceeded to a point where the scar can 
withstand considerable stress and strain. Free tendon grafts inserted 
to bridge a defect in a tendon live as such. It is safe to institute active 
motion after the insertion of a free tendon graft in about the tenth post- 
operative day and to dispense with the retention apparatus on about 
the twenty-fifth day. The return of function following a tenorrhaphy 
or the insertion of a free tendon graft is dependent upon an intact 
suture line, a return of its muscle belly to a normal state and the 
breaking away of the tendon from its surrounding tendon sheath. 
The last of these three factors is the most important, and the final out- 
come may not be evident until a period of three or four months has 
elapsed. 


The Pathogenesis of Biliary Calculi.—Mentzer (Arch. Surg., 1927, 
14, 14) states that there are probably two types and two sources of 
gall stone formation: (1) The bilirubin calcium stone, containing little 
or no cholesterol and arising within the intrahepatic ducts; (2) the 
cholesterol stone, containing varying degrees of cholesterol and arising 
within the gall bladder cavity. Disturbance of cholesterol metabolism 
of the body generally or of the gall bladder wall locally, with a resultant 
increase in the cholesterol content of bile, is probably a primary factor 
in the formation of gall stones. Stasis of bile and infection of the gall 
bladder are not essential to gall stone formation, but both are usually 
present with all stones. Nuclei of some sort are invariably present, 
and are possibly essential to the actual formation of stones. Without 
a nucleus it is possible that the ingredients of stones pass out of the 
gall bladder. 


Adenoma of the Thyroid.—Parsons (Ann. Surg., 1927, 85, 107) 
says that there are two main types in respect to form—the diffuse 
adenomatosis, described by Goetsch and Eke, and the circumscribed 
with single or multiple encapsulated masses. The encapsulated adeno- 
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mata, possessing distinct vagaries as to form, have been classified as 
fetal or adult colloid, or cystic or calcified. These growths arise from 
the socalled interstitial cells. The natural history of the cells of 
adenomata, whether circumscribed or diffuse, is the same as that of the 
cells of the gland itself. Almost no adenomas are born toxic. Many 
achieve it and some seem to have it thrust upon them by injudicious 
iodin administration. Many individuals carry inactive masses through- 
out life. A large number, usually in the late thirties, begin to have 
symptoms of hyperthyroidism, often without any noticeable change in 
their goiter. Early operation is essential, while iodin should be avoided 
in adult cases. Pemberton’s technique should be used for intrathoracic 
goiter. Encapsulation is of more value in diagnosis than the microscopic 
appearance. 


The Mode of Origin of Gall Bladder Lesions. —Dernton (Arch. Surg., 
1927, 14, 1) claims that the recognition of mechanical and circulatory 
effects is important because they are evidence of cholelithiasis and 
entrance of stones in the duct system. It has not been possible to 
demonstrate in this series of cases lesions that were primarily of bacterial 
origin. Other factors than bacterial are necessary for the explanation 
of some of the commonly observed lesions of the gall bladder. If pri- 
marily infectious lesions of the gall bladder occur they must be uncom- 
mon. Lesions of the gall bladder should be regarded as bacterial in 
origin after demonstration of the causative organism in the lesion a fair 
number of times. The terms, acute, subacute and chronic cholecystitis, 
are undesirable because they carry the implication of infectious origin 
and cannot be correlated with clinical conditions. Pathologic states 
of the gall bladder should be described in morphologic terms, as edema 
and hemorrhage, hematoma, partial infarction, complete infarction, 
edematous cicatrix and cicatrix. The presence of gall stones in a gall 
bladder is not necessarily accompanied by pathologic changes in the 
gall bladder. In this series of cases approximately two-thirds of the 
stone-bearing gall bladders had definite pathologic changes. 


Contribution to the Study of Toxic Absorption from the Intestinal 
Tract in Experimental High Obstruction. —Brarye (Bull. Johns Hop- 
kins Hosp., 1927, 40, 33) writes that the contents of a closed loop in 
the upper part of the intestinal tract of a dog, when injected intraven- 
ously into another animal, produce symptoms quite similar to those 
observed in high intestinal obstruction. Experimental work would 
seem to justify one in regarding the intestinal wall as a membrane 
conforming in some respects to the physical laws of diffusion and osmo- 
sis. In the presented experiments an attempt was made to influence 
the passage of toxins obtained from an obstructed bowel through the 
wall of an isolated loop of intestine. It was found that under the 
conditions of these experiments a 1 per cent solution of soap did not 
influence appreciably the passage of the toxin through the intestinal 
wall. A similar experiment made with bile added to the intestinal 
toxin in the proportion of 1 to 10 leads to the same conclusion, namely, 
that the diffusion is not materially influenced by the presence of bile. 
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Clinical Effects of Lead in the Treatment of Malignant Disease.— 
CunninGcHAM (Brit. Med. J., 1926, ii, 931) states the results of 227 cases 
of inoperable neoplasm treated by colloidal lead at the Liverpool Can- 
cer Research Organization. Cases selected for treatment were those 
presenting a reasonable chance of benefit which at the same time were 
likely to withstand the toxic effects of the therapeutic agent employed. 
Contraindications were gross pathologic lesions of one or more important 
organs of the body, serious cachexia and the idiosyncrasy of the indi- 
vidual. Complete examinations of the blood and renal function were 
made before treatment was commenced. The toxic effects of lead were 
observed on the blood and blood forming organs, gastrointestinal sys- 
tem, kidneys, liver and, to a lesser extent, on the central nervous system. 
In the blood all types of anemia were noted, the most common being 
the type in which the reduction of hemoglobin is more marked than the 
reduction in the number of red corpuscles. There was also noted poly- 
chromasia, anisocytosis, poikilocytosis, stippling of the red cells and 
nucleated reds. With such marked blood destruction all the symptoms 
of anemia might be observed. Anemia was treated by intramuscular 
injections of iron arsenite and transfusion when necessary. Recovery 
was more rapid from the anemia produced by large injections than from 
that caused by small injections repeated over a longer period of time. 
Gastrointestinal symptoms were a blue line on the gums, nausea and 
vomiting, intestinal colic, constipation and diarrhea. The “lead line” 
was of rather rare occurrence. Occasionally nausea and vomiting was 
immediate and was thought to be due to an anaphylactic phenomenon 
associated with the proteins in the preparation of lead, but usually it 
was delayed for a few days, even up to a week. With the vomiting 
a ketosis often developed and was benefited by insulin and glucose. 
Intestinal colic was a delayed symptom and morphin and atropin had 
to be resorted to usually. Diarrhea and constipation were unimportant. 
Kidney symptoms often appeared early in the treatment, and recovery 
from these was more rapid in cases treated by large doses than in those 
given smaller ones repeated over a longer period of time. Diminution 
in urinary output usually preceded albuminuria, which was present in 
23 per cent of the cases. There was no change in blood pressure or 
blood urea worthy of note. Two cases died of renal failure associated 
with tubular necrosis. In all cases, to diminish the work of the kidney, 
a light, low protein diet was given with 2 to 3 pints of imperial drink 
and barley water daily. Temporary cessation of treatment always fol- 
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lowed the appearance of renal symptoms and a previous severe nephritis 
was a contraindication to treatment. Headache, rigors, nausea and 
vomiting were due possibly to impairment of liver function. Three 
types of jaundice were noted: The first characterized by an icteric 
tinge, with an increase of urobilin in the urine and a positive indirect, 
or at least a delayed direct, van den Bergh test; the second character- 
ized by bile as well as urobilin in the urine, deeper jaundice and a 
biphasic van den Bergh reaction; the third type in which there evidently 
was a cholangitis with still deeper jaundice, large amounts of bile in 
the urine and an immediate direct van den Bergh reaction. Sodium 
thiosulphate intravenously did not influence these toxic effects. There 
was no increased fragility of the red cells demonstrable. In one case there 
was paralysis of the lower limbs, with loss of reflexes and absence of 
sensory changes. Psychopathies were rare. The lead preparation was 
given intravenously, and the dosage varied according to the case, ° 
usually being as follows: Two doses of 20 cc. and then two doses of 
15 cc. of the 0.5 per cent preparation at ten-day intervals, when pos- 
sible. The patient was then given a month’s rest. Then smaller doses, 
amounting to 10 cc., were given at varying intervals, until a total of 
120 cc., or 0.6 gm. of lead, was reached. In cases where the tumor was 
of slow growth smaller doses were administered from the beginning, 
and some of the more acute toxic effects avoided. At the end of the 
first five-year period 247 patients had been seen; 227 of these treated and 
50 derived some benefit. In some of the cases not benefited changes 
occurred in the tumors, such as lobulation and edema, while some 
patients died as the result of the destructive action of the lead on the 
growth. Besides the treatment by lead, surgery and radiotherapy 
were also used wherever it was thought these would be of aid. The 
author gives the following figures on the 227 cases treated from Novem- 
ber 9, 1920, to November 9, 1925: Died before treatment could be 
completed, 50; died of intercurrent affections, 3; died after treatment, 
including 2 deaths from acute nephritis, the result of lead poisoning, 
106; died as a result of extensive destruction of growth by lead, 4; too 
recent for results to be estimated, 14; complete treatment refused, but 
patients are leading normal lives, 9; disease completely arrested, 10; 
believed cured and treatment stopped, 31; total, 227. 
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Ketosis in Childhood. —ConeEn (Arch. Pediat., 1926, 48, 763) reports 
8 cases, and states that there are three types of ketosis in childhood, 
which are classified according to their carbohydrate metabolism. The 
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first of these types is due to a depletion of carbohydrate reserves of 
the body by starvation and shows a hypoglycemia. This is quickly 
relieved by a relatively small amount of carbohydrate. The second 
type is one where the carbohydrate metabolism is abnormal. This form 
is always caused by infection and may be due either to a temporary 
pancreatic insufficiency or to a lowered hepatic function. The appar- 
ently diabetic type is best treated by glucose and insulin, and the 
apparently hepatic type can be relieved by glucose alone, except in 
severe cases where insulin seems to be indicated. The third type is 
one where the blood sugar is normal, the carbohydrate metabolism is 
normal, but glucosuria is present and the cause is an infection. This 
type can be cured by glucose alone. The suspected mechanism in 
this type is a deficient glycogenolysis or an excessive glyconeogenesis. 
This type is best treated with glucose alone in spite of the glucosuria. 
He reminds us that in all cases of ketosis fluids should be forced and 
bicarbonate should not be given but a buffer alkali may be used if an 
alkali is indicated. 


The Prevention of Measles by Immune Goat Serum. —TuNNICLIFF 
and Hoyns (J. Am. Med. Assn., 1926, 87, 2139) immunized goats with 
green-producing streptococci diplococci and their filtrates, and an anti- 
bacterial and antitoxic serum was produced. From 4 to 6cc. of immune 
goat serum were given to children, aged one year or over, and to a few 
nurses, with a negative history of measles after definite exposure to 
measles. All persons who did not receive serum and all persons who 
received serum five days or more after exposure developed measles. 
Goat serum prevented measles in 45 per cent of persons who received 
serum on the fourth day after contact with measles patients, and in 
97 per cent of those who received it within the first three days after 
exposure. All infants under one year of age who received serum after 
the fourth day of exposure developed measles. Of infants given serum 
within the first four days after exposure, 98 per cent failed to show any 
signs of the disease. Reactions to the goat serum were observed in 
12 per cent of those injected. Although the duration of passive 
immunity with immune goat serum, as with human convalescent 
serum, is only a few weeks, the serum appears to be useful in preventing 
measles in very young and sick children and in stopping epidemics in 
institutions, where the inconvenience of an epidemic is great and the 
mortality may be high. 


The End Result in the Treatment of Diabetes Mellitus in Children. — 
Josuin (J. Am. Med. Assn., 1927, 88, 28) states that more than one- 
half of 395 diabetic children treated since 1898 are known to be alive. 
The duration of 8 cases, 3 of which died and 5 of which are living, has 
exceeded ten years. The author divides the period of his observation 
into the Naunyn Period, from 1898 to 1914; the Allen Period, from 1914 
to 1922; the Banting Period, from 1922 to 1926. Of these period 
groups, at the time of his report, 1 child observed during the Naunyn 
Period was still alive. There were 52 living from the Allen Period and 
147 from the Banting Period. The duration of the 51 fatal cases, 
which occurred during the Naunyn Period was two and one-tenth 
years. The duration of the 110 fatal cases during the Allen Period was 
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two and four-tenths years. The 34 fatal cases which occurred in the 
Banting group, up until the time of the report, had a duration of two 
and six-tenths years. The duration of the disease in 52 children now 
living, but who were first treated during the Allen Period, is six and six- 
tenths years. During this period the terms “acutely fatal diabetes” 
and “complete diabetes” were abolished. The author feels that the 
pathologic and clinical evidence justified the hope for the future of the 
diabetic child. The child with diabetes is the true diabetic patient, as 
he sets the standard for the rest and is the sentinel for the army of 
1,000,000 diabetic patients in this country. The diabetic children 
deserve the best protection which modern preventive medicine can 
afford. 


Congenital Icterus with Normally Developed Biliary Tract.— 
De Lane (Jahrb. f. Kinderh., 1926, 114, 15) presents the clinical data of 
congenital icterus in a baby who succumbed five days after birth. The 
blood study made before death revealed a slight neutrophilic leukocy- 
tosis. Vacuoles were observed in the cytoplasm of several polymorpho- 
nuclear leukocytes. Toxic-granules were found in 80 per cent of the 
neutrophilic polymorphonuclear leukocytes. «No evidence of sepsis nor 
syphilis was found at autopsy. The liver was not enlarged, but histo- 
logic examination showed a slight fatty degeneration of the liver par- 
enchyma and a severe phagocytosis of erythrocytes and erythroblasts. 
There was a large increase in the iron content of the spleen. No 
abnormality in the anatomy of the biliary tract was seen, and it was 
concluded that icterus was caused by intrauterine intoxication. 


Intraperitoneal Infusion.—TrzNEer and Eset (Monatsschr. f. Kin- 
derh., 1926, 33, 294) report the administration intraperitoneally of 
from 60 to 200 ce. of physiologic solution of sodium chlorid, normal 
salt solution, or 6 per cent dextrose, to 67 babies who were suffering 
from nutritional and parenteral disturbances and infection toxicoses. 
In most instances from 7 to 8 infusions were given to each infant, 1 
injection being given only in twenty-four hours and in a few cases 2 
in twenty-four hours. The total number of injections given was 171. 
In 4 of the 67 life was undoubtedly saved, 2 developed peritonitis and 
the total mortality was 51 per cent. 


The Pathology of Diabetes in Children.—Warren (J. Am. Med. 
Assn., 1927, 88, 99) gives the case reports of 10 cases of diabetes in child- 
ren, 9 of whom died in coma and 1 was accidentally killed. From a 
study of the the postmortem findings, he says that the pancreas in 
diabetic children may be small, but the amount of island tissue is not 
sufficiently reduced to account for the disturbed metabolism in most 
cases. Diabetes in children is a severe disease, but 1 of the cases in- 
cluded in this report ran a course of twenty-nine years, being under 
observation from the time the child was nine years until she died, at 
the age of thirty-eight years. Lymphocytic infiltration of the islands, 
as found in the children, is a lesion not met with in older diabetic 
patients, and hyalinization of the islands is not found in the young. 
There is little change either in the islands or in the acinous tissue, 
although these changes are frequently reported in the old, and those 
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changes that may be present do not appear sufficient to account for 
the marked disturbance in function. Considering the anatomic path- 
ology of diabetes in children, one is led to the hope that through treat- 
ment which allows the elements of time to act, irreversible changes in 
the pancreas may be avoided. 
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Syphilitic Myocarditis in the Rabbit.—Brown and Pearce (J. Exper. 
Med., 1926, 43, 501) encountered 6 cases of pronounced granulomatous 
myocarditis in the course of routine postmortem examinations of rab- 
bits infected with Spirocheta pallida. Spirochetes were not demon- 
strated in the lesions, but the clinical history and the gross and micro- 
scopic appearance of the lesions seemed to warrant a diagnosis of 
syphilitic myocarditis. ‘The myocarditis developed at about the time 
other generalized manifestations of disease usually occur, and in several 
instances was closely associated with the development of such lesions; 
hence, the myocardial involvement in the rabbit is an early event 
rather than a later event in the evolution of the disease. The lesions 
measured 1 cm. or more in diameter, and were readily seen macro- 
scopically as circumscribed, pale yellowish-gray masses of tissue, usu- 
ally in the wall of the left ventricle and closely associated with the 
endocardium. The distinctive histopathologic features observed were 
a primary degeneration and necrosis of individual muscle fibers asso- 
ciated with a growth of myxomatous connective tissue and infiltration 
of wandering cells with a predilection for tissues in the immediate 
vicinity of small and medium-sized bloodvessels. These findings are 
similar to the description given by Warthin of syphilitic myocarditis 
in man. The only essential difference is the absence of a perivascular 
accumulation of wandering cells, but even this difference is offset by 
a perivascular arrangement of the lesions themselves. These are the 
first cases of syphilitic myocarditis or of visceral syphilis in the rabbit 
that have been reported. 


Effect of Thyroidectomy and of Thymectomy in Experimental 
Syphilis of the Rabbit.—Prarce and Van ALLEN (J. Exper. Med., 1925, 
43, 297) were able to demonstrate in experimental rabbit syphilis that 
the integrity and balance of the glands of internal secretion play an 
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important réle in the mechanism of defense of the host against this 
infection. Surgical removal of the whole or part of the thyroid gland 
or of the entire thymus gland, shortly before inoculation in the testicle 
with Spirocheta pallida (Nichol’s strain), is followed by well-defined 
differences in the clinical manifestations in the disease. In the case 
of complete thyroidectomy the effect was, in general, one of increased 
severity, as manifested especially by the shortened incubation period 
and pronounced grade of both the primary and metastatic orchitis, the 
much higher incidence of generalized lesions (especially cutaneous), 
and the distinct tendency for all lesions to be more enduring than in 
the control animals, or, it may be added, than is ordinarily the case 
in normal rabbits. Partial thyroidectomy (one lobe and the isthmus 
of the gland removed) resulted in a disease that was generally less 
severe than that of the controls, as shown by the milder character of 
the primary and metastatic orchitis, but especially by the low incidence 
of generalized manifestations and by the relatively short duration of 
all the lesions. These contrasting effects of complete and partial 
thyroidectomy occurred in a repeated experiment, but were more 
marked in the original. ‘The authors are not able to speak so definitely 
about the effect induced by ablation of the thymus, since it was studied 
in but one experiment. The disease which developed after complete 
thymectomy was of a mild type, much less severe than in the group of 
completely thyroidectomized animals and, on the whole, somewhat less 
so than that of the controls. This was particularly evident in the 
metastatic lesions of the genitalia and the number, incidence and dis- 
tribution of generalized manifestations. In many respects the general 
plane or grade of infection was similar to that of the group of partially 
thyroidectomized rabbits. 


Variations of Cutaneous Toleration for Roentgen Rays.—MacKrre 
and ELuer (J. Am. Med. Assn., 1926, 87, 1533) tested 210 patients for 
Roentgen ray toleration before instituting routine therapeutic treat- 
ment for acne vulgaris. These tests were performed as a prophylactic 
measure after observing that an occasional person, especially an adoles- 
cent blonde, will exhibit an erythema following the administration of 
; skin unit of unfiltered Roentgen rays. Because of the possibility of 
telangiectasia occurring even after an exceedingly mild and evanescent 
erythema, it is of extreme importance to avoid any visible reaction. 
Telangiectasia is cosmetically objectionable; it may be accompanied 
or followed by other sequele, such as atrophy, pigmentation, depigmen- 
tation, scleroderma, keratoses, ulceration and even epithelioma. All 
patients were tested with 3, $ and 2 unit doses, unfiltered. The areas 
used were about the size of a postage stamp, and they were situated 
either on the inner surface of the thigh or on the flexor surface of the 
forearm. The unit of measurement corresponds with the so-called 
standard erythema dose; that is, the amount that will usually effect a 
definite erythema on the flexor surface of the forearm of young adults, 
and that will cause defluvium of scalp hair in children. Of the 210 
patients, 11 (5 per cent) developed erythema with } unit, 31 (15 per 
cent) with 3 unit and 54 (25 per cent) with 3 unit. As was to be 
expected, patients with light hair and fair skin show a higher percentage 
of reactions to small doses than do those with dark hair. Including 
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both sexes, there were 162 patients with dark complexions and 48 with 
light complexions. Of the latter, 4 (8 per cent) showed erythema with 
¥ unit, as compared with 7 (4 per cent) of the former. When erythema 
occurred it developed in about five or seven days, and endured from 
one to several weeks. Ninety-seven of the 210 patients (46 per cent) 
exhibited pigmentation as a result of } unit, 106 (50 per cent) with 
$ unit and 109 (51 per cent) with 2 unit. Approximately 56 per cent 
of those with dark skin developed marked pigmentation, while about 
39 per cent of those with light skin developed pigmentation. It 
appeared about one week after treatment, disappearing usually in eight 
weeks. Pigmentation alone is not considered to be injurious. The 
results were about the same with filtered and unfiltered radiation 
Because of these observations, supporting the well-known fact of con- 
siderable variation of susceptibility to Roentgen rays, the authors 
believe that the testing of a patient’s skin for toleration before institut- 
ing a course of treatment may possibly add an additional safety factor 
to the techniques. 


OBSTETRICS 


UNDER THE CHARGE OF 


NORRIS W. VAUX, M.D., 
CLINICAL PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, 
PHILADELPHIA, 
AND 


CLIFFORD B. LULL, M.D., 


CLINICAL ASSISTANT IN THE OBSTETRICAL DEPARTMENT, JEFFERSON MEDICAL COLLEGE, 
PHILADELPHIA. 


Placenta Previa: A Study of 165 Cases. —BropHEaAD and LANGROCK 
(Surg., Gynec. and Obst., 1927, 1, 39) review a study of the treatment 
of 165 cases at the Harlem Hospital. Of the 165 cases, 100 were 
marginal, 39 central, 20 lateral and 6 unknown. Version was done in 
106 cases, normal delivery in 28, breech extraction in 17, Cesarean sec- 
tion in 9, forceps in 4 and craniotomy in 1. They agree that central 
placenta previa in a primipara with an undilated cervix, section is 
advisable; but in multipare section is debatable. They believe all 
these cases should have the uterus and vagina tightly packed with 
iodoform gauze. Blood transfusion is of the very greatest benefit. In 
this series there were 18 deaths, 3 of the women being admitted mori- 
bund and 1 losing her life from tuberculosis; 110 babies were lost. 


Maternal Mortality in an Outdoor Clinic?—Baitzey (Am. J. Obst. 
and Gynec., 1926, 12, 817) reviews 4488 cases delivered in the outdoor 
service of the Cornell Medical School. There was a total of 12 obstetri- 
cal deaths—1 in 374 cases, or 2.67 per 1000 births. These statistics 
are lower than New York State statistics, and the author believes these 


| 
2 


OBSTETRICS 437 


low figures are due to the transfer of the major operation cases to suit- 
able hospitals as early in the labor as the complications became eviden 
and to the aseptic technique in the conduct of labor. : 


Gastric Juice during Pregnancy.—Arzt (Am. J. Obst. and Gynec., 
1926, 12, 879), of St. Louis, after studying a series of cases by fractional 
gastric analysis, concludes that the free HCl and total acid of the 
stomach contents are lower in pregnancy than in the nonpregnant and 
that dilute HCI acid is indicated in preventing early nausea and vomit- 
ing of pregnancy. This deficiency, he thinks, is not due to an actual 
deficiency of secretion, but to the neutralization of the acid by alkaline 
salts regurgitated from the duodenum into the stomach. 


Ectopic Pregnancy. —CuLBERTSON (Jilinois Med. J., 1926, 1, 487), in 
a recent paper based upon the study of 150 cases, state that 40 patients 
had no preceding amenorrhea. That is so common that now amenor- 
rhea is disregarded as an essential in the diagnosis of ectopic pregnancy. 
The question of external hemorrhage associated with the well-known 
decidual cast described in the textbooks is practically never seen. In 
the differential diagnosis the essayist has come to regard it in this way. 
If the patient has a mass in the pelvis he thinks of ectopic pregnancy; 
if she has a mass in the pelvis with moderate amenorrhea he makes a 
diagnosis of pelvic hematocele. 


The Diagnosis and Treatment of Pyelitis.—E1senprata (IJ/linois 
Med. J., 1926, 50, 493) advises the following treatment: (a) Give large 
quantities of fluid by mouth if possible, if not, by proctoclysis, hypo- 
dermoclysis or through use of the duodenal tube; (b) absolute rest; 
(c) administration of alkalies and acids alternately; (d) urinary anti- 
septics; (e) use of one or more inlaying ureteral catheters; (f) lavage of 
the renal pelvis. He also advises the following: Never wait too long 
for operative intervention if the fever and other symptoms persist or 
increase in spite of medicinal treatment, and the use of the inlaying 
catheter or of pelvic lavage. 


The Safeties of Ethylene Anesthesia.—GutTurie (Surg., Gynec. and 
Obst., 1926, 48, 703) writes that since 1923 Drs. Luckhardt and Carter 
have given the medical profession a new anesthetic, ethylene gas, after 
much experimental work. The reason for developing a new anesthesia 
is that all of the previous materials used had some serious objection 
to them, either they were objectionable to the patient or more or less 
dangerous in certain cases, complicated with pulmonary and gastro- 
intestinal complications. It was first used by Dean Lewis and W. E. 
Brown, who believed it safe and a satisfactory anesthetic. It is known 
to be a highly explosive gas and several instances occurred in which 
explosions took place from the static friction spark. The recent appli- 
ances for giving this gas have done away somewhat with the possibility 
of ignition and explosion. The authors warn against the use of the 
cautery. The odor is sweet and often disagreeable. The advantages 
are enumerated, that it is easy to give and take, the rapidity of induc- 
tion, the rapid return of consciousness and the absence of postoperative 
vomiting. Relaxation is easily obtained for the reduction of fractures 
vou, 173, No. 3.—MaRCH, 1927 15 
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and dislocations of the larger joints. The gas does not stimulate the 
respiratory center. The skin is closed; the patient’s color is good if 
the anesthetic is properly given. Oxygen may be given and is a good 
rule, equivalent to 20 per cent, the average percentage of oxygen in 
the air. The secretions are not excessive; the excitability usually seen 
in other anesthetics is usually absent. Ethylene is particularly recom- 
mended in poor surgical risks, such as cardiovascular, pulmonary or 
diabetic complications. In thyroid surgery it is especially recom- 
mended. Those general surgeons who have boldly made use of this 
anesthetic in their work report favorably a great reduction in post- 
operative pulmonary and gastrointestinal complications, and in their 
general operative mortality. 


GYNECOLOGY 


UNDER THE CHARGE OF 


JOHN G. CLARK, M.D., 


PROFESSOR OF GYNECOLOGY, UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA, 
AND 
FRANK B. BLOCK, M.D., 


INSTRUCTOR IN GYNECOLOGY, UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 


Total versus Subtotal Hysterectomy for Fibroids.—The perennial 
operative question relative to the value or rather advisability of the 
total hysterectomy in the treatment of fibroids has been again brought 
forth by Graves (Am. J. Obst. and Gynec., 1926, 12, 217), who takes 
the negative side of the question. He states that the mortality per- 
centage in supravaginal hysterectomies for fibroids is low and he feels 
certain that if he performed total hysterectomy as a routine, the num- 
ber of deaths would have considerably exceeded the incidence of can- 
cer in the cervical stump. The mortality percentage in supravaginal 
hysterectomy for all causes, though much higher than that for fibroids, 
is nevertheless satisfactorily low, considering the desperate character 
of many of the cases and in the more difficult cases total hysterectomy 
would: often have subjected the patient to a risk greater than that of 
a later cancer of the stump. If total hysterectomy is to be employed 
as a routine for fibroids consistency demands that it be used in all cases 
requiring hysterectomy, especially in pelvic inflammatory disease. He 
points out that a patient who dies from an operation is irrevocably dead, 
while one who survives the operation but later develops a cancer of 
the stump has a definite though small chance of being cured of cancer. 
However, when the condition of the cervix is in doubt total hysterect- 
omy is the operation of choice. Polak has been one of the most ardent 
champions of the total operation, and it is of interest to note that in 
discussing the above paper of the author he stated that he has modified 
his view of this subject. Although there is very little difference in 
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mortality in the two operations in his hands, the supravaginal opera- 
tion gives a smoother convalescence. He now does the complete opera- 
tion only in those cases where there is extensive disease of the cervix 
as a complicating factor. He is forced to conclude, however, that his 
results are better since becoming more conservative. 


Value of Blood Sedimentation Test.—On several previous occasions 
we have presented articles relating to the blood sedimentation test as 
a diagnostic and prognostic aid in pelvic inflammatory disease. At 
the meeting of the American Gynecological Society in May, 1926, the 
subject was thoroughly considered and on the whole received quite 
favorable comment. Bakr and Rets (Am. J. Obst. and Gynec., 1926, 
12, 740), who were among the first in this country to use the test in 
gynecology, come to the conclusion that the test is more useful than 
the temperature curve or the leukocyte count in determining the 
presence or absence of infection. They believe that a sedimentation 
time of more than two hours rules out infection in the existing pelvic 
pathology. The test is a further aid in determining the safe time for 
operation, sixty minutes being the lower limit of safety. As a prog- 
nostic index, they believe that the test is more delicate than either the 
leukocyte count or temperature curve. In recording their experiences 
with this test at the same meeting, PoLak and Mazzota (Am. J. Obst. 
and Gynec., 1926, 12, 700) state that it is well established that foci of 
infection may remain quiescent for weeks, months or years, only to 
undergo exacerbation after operation, when they may produce peritoni- 
tis, parametritis and blood stream infections. Apparently the bacteria 
are buried in the tissues and are surrounded by a limiting wall of con- 
nective tissue. Trauma produces dissemination. Heretofore, the clini- 
cal history and Simpson’s rule have been the only guides as to the safe 
time for operation, but the sedimentation test adds another safeguard. 
For example, in incomplete septic or potentially septic abortions appre- 
ciation of a rapid sedimentation time when associated with a normal 
temperature curve and a low leukocyte count, has saved a number of 
women from having their uteri curetted and Nature’s barriers broken 
down. They believe that its routine employment as a preoperative 
procedure in gynecologic cases will likewise safeguard the woman who 
is potentially infected or warn us of her infectivity when the local 
barriers are broken down. 


Effect of Odphorectomy on Metabolism.—According to Grist and 
GoLDBERGER (Am. J. Obst. and Gynec., 1926, 12, 206), there is very little 
known at the present time concerning the physiology of the ovary 
except in its relation to the generative function, and comparatively few 
studies have been undertaken to determine the effect on the general 
metabolism after bilateral o6phorectomy. Most of these investigations 
have been carried out on animals. They have attempted to study the 
effects of castration on the basal metabolism, weight and blood chem- 
istry, in order to determine if in human females living under normal 
conditions the removal of the gonads exerts any definable effect, also 
to ascertain, if possible, whether the removal of the ovaries is followed 
by results of sufficient physiologic importance to make it advisable to 
conserve them when technically possible. Summing up the results of 
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their investigations, it would seem that castration in women with pre- 
viously functioning ovaries does not result in a consistent variation of 
the basal metabolism or the body weight. There seems to be no defi- 
nite relationship between the variations in weight and basal metabolism. 
Likewise the blood chemistry and pressure remain uninfluenced. These 
results may be due to: (a) The inaccuracy of our present clinical 
methods of examination; (b) the influence of other important extra- 
neous factors; (c) the absence of any ovarian influence. The changes 
above mentioned are not of sufficient fundamental importance to 
warrant their being used as an argument for the conservation of the 
ovaries. 


OTO-RHINO-LARYNGOLOGY 


UNDER THE CHARGE OF 


DEWAYNE G. RICHEY, B.S., M.D., 


MERCY HOSPITAL, PITTSBURGH, PA. 


Concerning Radical Operation on the Internal Ear—in Diseases 
Secondary to Otitis Media.—From an experience with 117 cases, 
Lunn (Ugeskr. f. Leger., 1926, 88, 654) advises that a lumbar puncture 
be performed in every case of acute destructive labyrinthitis. In the 
event that two cells per cubic millimeter are found in the spinal fluid, 
and there are no symptoms of meningeal irritation, he believes that 
the lumbar puncture should be repeated in twenty-four hours. If 
there are more cells than two or if other symptoms are noted he thinks 
a radical operation should be done immediately. 


Experiments with Tonsils.—Upon inoculating rabbits with fresh 
extracts of human tonsils and adenoids, Russ and SucHANEK (Wien. 
klin. Wehnschr., 1926, 39, 883) found that a relatively small dose was 
fatal. Sublethal doses produced a leukopenia and thrombopenia which 
lasted for several hours, whereas extracts from lymph nodes and various 
viscera caused a leukocytosis. The only exception occurred when 
placental extracts were employed. In these instances the reactions 
simulated, to a degree, those seen from tonsillar extracts. 


Displacement Irrigation of Nasal Sinuses: A New Procedure in 
Diagnosis and Conservative Treatment. —As the irrigation of sphenoid 
and posterior ethmoid sinuses has been difficult by virtue of their posi- 
tions and the inaccessibility of their ostia, Prortz (Arch. Otolaryngol. 
1926, 4, 1) describes a simple method of introducing fluids into these 
sinuses without traumatizing them. The patient is placed in the supine 
position, with the head projecting beyond the top of a table or chair 
and extended until the tip of the chin and the external auditory meati 
lie in the same vertical plane. The fluid to be introduced is allowed to 
flow through the nostrils from a syringe into the “V”-shaped pocket 
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between the junction of the face of the sphenoid with the cribriform 
plate of the ethmoid. By applying gentle suction (not more than 3 
pounds) intermittently to one nostril, the other being closed and the 
palate and tongue being held in the “K” position to seal the pharynx, 
the air is withdrawn from the sinuses and the fluid replaces it. After 
about twelve alterations of the suction the sinuses usually are filled 
and the patient is returned to the erect position, the fluid remaining 
in situ for an indefinite period. The procedure can be employed as a 
diagnostic or therapeutic agent by the use of proper solutions. The 
author says that his method “is not a substitute for surgical measures 
in those cases in which extensive permanent tissue changes have taken 
place, but may prevent such changes if instituted before they have 
occurred.” 


Clinical Observations on the Use of the Audiometer in Testing the 
Hearing. —It is well known that there are several methods of testing 
the hearing, such as tuning forks, watch, spoken voice and whisper. 
Recently an electrical instrument of precision has been devised to aid 
in giving more exact information relative to audition. Realizing the 
worth of this contrivance—the audiometer—NemzeEk and Hays 
(Laryngoscope, 1926, 36, 565) regard as its greatest advantage the abso- 
lute quantitative analysis it affords, not only in noting whether treat- 
ment is beneficial or detrimental, but also in ascertaining if a gain in 
hearing is psychologic or real. After presenting and discussing the 
audiograms of representative types of deafness, the authors conclude 
from their investigations that the audiometer gives a rapid and accurate 
method for testing the hearing; that it shows in what part of the hearing 
apparatus the pathologic lesion is present; that it indicates when con- 
ductive and perceptive lesions are combined; that its greatest value 
lies in its ability to definitely tell whether an individual under treat- 
ment is receiving any benefit; that it permits of comparisons of hearing 
tests by different individuals. They feel, however, that the audiometer 
has one drawback —in children up to six or seven years it is not accurate 
and is more tedious in testing the hearing than other methods, because 
it serves as a toy and it is impossible to have them signal when the 
tones are no longer heard. It is a great help, on the other hand, in 
testing the hearing of children who are so-called deaf mutes. 


Phenobarbital in the Prophylaxis and Treatment of Acute Cocain 
Intoxications. —Since cocain is now used so generally in rhinologic prac- 
tice, many untoward reactions to this drug frequently occur, especially 
in those who exhibit an idiosyncrasy to it. This is particularly the 
case when the cocain is applied in the “flake” or powdered form, the 
resultant intoxication manifesting itself by loquacity, restlessness, 
tremor and palpitation, which may merge rapidly into a profound 
depression associated with cold clammy sweats, pallor, syncope and 
even death—the result of overstimulation of the cerebral cortex. 
Recently Tatum, Arkinson and Co.uins (J. Pharm. and Exper. 
Therap., 1925, 26, 325) have shown by animal experimentation that 
sodium barbital and paraldehyd increased the minimal lethal dose of 
cocain and also raised the tolerance when administered hypodermically. 
Employing these facts clinically, Gurrman (Arch. Otolaryngol., 1926, 


i} 
hy 
at 


442 PROGRESS OF MEDICAL SCIENCE 


4, 304) has given 3 gr. phenobarbital by mouth to patients thirty 
minutes before the topical application of cocain. From his observa- 
tions, although he states that the number of cases is small, the author 
believes that phenobarbital is a very valuable drug in the treatment of 
acute cocain poisoning and as a prophylactic in sensitive persons. He 
also says that its intravenous use, as suggested by other workers, in 
cases of severe intoxications or collapse due to cocain is indicated on a 
rational basis. More recently LesHurE (J. Am. Med. Assn., 1927, 88, 
168) reported the use of diethylbarbituric acid (barbital) or its sodium 
salt (sodium barbital) before local anesthesia with cocain in 100 patients 
without any symptoms of cocain toxicosis. Sodium barbital is given 
by mouth in 6- to 12-gr. doses at least a half hour before applying the 
cocain. The author says that “clinically, barbital alone appears to 
be as efficacious as when combined with paraldehyd, although for 
intravenous use the latter drug would be of considerable value.” 


RADIOLOGY 


UNDER THE CHARGE OF 
ALBERT MILLER, M.D., 
AND 


CHARLES G. SUTHERLAND, M.D., 


CONSULTING PHYSICIANS, SECTION OF ROENTGENOLOGY, MAYO CLINIC, 
ROCHESTER, MINN. 


Nontuberculous Peribronchitis Simulating Occult Tuberculosis.— 
MEADER (J. Am. Med. Assn., 1926, 87, 139) describes a mild, subacute, 
nontuberculous peribronchitis which may produce interference with 
the patient’s comfort and economic efficiency wholly out of proportion 
to the physical signs detectable on casual examination. The process 
primarily involves the peribronchial lymphatic system.and the tracheo- 
bronchial and hilum lymph nodes with secondary involvement of the 
parenchyma. In the differentiation from occult tuberculosis lesions 
predominantly or wholly of the apexes have been regarded as probably 
tuberculous and of the lower lobes as probably nontuberculous. The 
appearance of different age in different lesions, as emphasized by 
Dunham, while presumptive evidence of tuberculosis may be seen in 
nontuberculous lesions. Calcification of lesions favors the diagnosis of 
tuberculosis. These, when evaluated in the light of the whole clinical 
picture, represent safe roentgenologic criteria. Properly treated, these 
conditions are susceptible of marked relief; untreated, they tend to the 
development of more marked and serious involvement. 


The Retention of Vegetable Material in the Stomach.—Bryan 
(J. Am. Med. Assn., 1926, 87, 397) states the retention of vegetable 
material in the stomach, except in cases of complete obstruction of the 
pylorus, is rare. The cases reported have all been compact masses of 
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vegetable matter and removed as such. Six were composed largely of 
persimmon; 1 entirely of pumpkin, and the others of various vegetable 
fibers. ‘Two cases were complicated by gastric ulcers. In the other 
cases no organic lesions were demonstrable. In the case presented the 
retained matter was composed of celery fibers, prune and raisin skins 
and other cellulose material which could not be identified. The mass 
was soft and loose and had to be removed with a spoon and by sponges 
on a sponge stick. The man, aged fifty-five years, a native of India, 
three years before began to have abdominal distress, first after meals 
and later constantly. There was occasional vomiting. At the same 
time there was a dull pain in the epigastrium and across the abdomen. 
He had intermittent attacks of diarrhea. Roentgenoscopic examina- 
tion revealed an irregular network structure of alternating areas of 
opacities and nonopacities which could be changed by palpation. 
There was a six-hour and twenty-four-hour retention. A gastrotomy 
demonstrated retained foreign material. The patient had an associated 
diabetes. 


Roentgenologic Diagnosis of the Anatomopathologic Varieties of 
Pulmonary Tuberculosis.—MeteEr (Fortschr. a. d. Geburtsh. u. d. Roent- 
genstrahlen, 1926, 34, 456) holds that it is possible with the Roent- 
gen ray to determine with accuracy the anatomopathologic char- 
acter of tuberculosis in about 75 per cent of the cases; that distinc- 
tion between predominantly productive, indurative or exudative 
varieties is feasible; that, although many cases are of the mixed 


forms, these also can be recognized roentgenologically. In the 
Roentgen picture the productive (nodular proliferative) nodule-form- 
ing variety appears as irregularly shaped shadows, some of which 
are elongated, others rounded, often bordered in rosette fashion and 
discrete, but more or less grouped. The center of a single area shows 
its induration or caseation by an increased density, so that each focus 
has a light areola. These areas are easily distinguishable, as a rule, 
from hematogenous miliary tubercles, which are usually all round but 
of varying sizes. The areas of exudative-lobular-lobar tuberculosis 
produce larger shadows. These also are irregularly bordered, have a 
spot of increased density (caseation) and a gradual peripheral clearing 
which often overlaps a neighboring focus. Thus the picture of the 
exudative form has an indefinite washy appearance. The exudative 
foci are distinguishable from the productive by their size, although 
exudate may be imitated by the hyperemia about a productive focus. 
The indurative or cirrhotic form is characterized by: (1) Healing 
processes in productive or exudative areas; (2) atelectasis and collapse 
of surrounding lung tissues; (3) vicarious emphysema in the vicinity of 
indurated and atelectatic sections of the lung. Thus the picture of 
the indurative form has an extraordinarily variegated aspect with small 
and large diffusely bordered shadows surrounding denser areas. These 
latter correspond usually to hyalinized scar tissue and fibrous streaks. 
The fleck-like shadows in the vicinity of the indurated areas are due to 
atelectasis and collapse of adjacent lung tissue. Vicarious emphysema 
produces clear spots. Heart and large vessels are often displaced by 
sear contraction. All three forms may be complicated by cavities. 
The cavity of the productive form has smooth walls which are sharply 
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delineated. The cavity of the exudative form is irregularly shaped 
with clear areas and marked densities. The cavity of the indurative, 
cirrhotic form is clear, irregular in shape, and has fibrous strands in 
its vicinity. 


PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OF 


OSKAR KLOTZ, M.D., C.M., 


PROFESSOR OF PATHOLOGY, UNIVERSITY OF TORONTO, TORONTO, CANADA, 
AND 


W. L. HOLMAN, M.D., 


ASSOCIATE PROFESSOR OF BACTERIOLOGY, UNIVERSITY OF TORONTO, TORONTO, CANADA, 


The Vascular Mechanism of the Spleen. —In his recent work on the 
spleen, Ropinson (Am. J. Path., 1926, 2, 341) has brought much to 
light concerning the minute structure of the spleen, the distribution of 
its arteries, their relation to the pulp and the bloodflow through the 
spleen. Following death or extirpation, the spleen immediately con- 
tracts. The spleen, a highly vascular organism whose chief function 
appears to do with blood purification and conversion of hemoglobin, 
is a lobular structure divided by trabecule, consisting of muscle, 
elastic and connective tissue. The interlobar veins are closely asso- 
ciated with the trabecule, while the arteries occupy a more central 
portion of the lobule. The pulp in stereoscopic view consists of a 
delicate network of starlike cells having long, irregular, protoplasmic 
processes running in ail directions, uniting one cell with another, form- 
ing a spongy structure with pulp spaces. The same cells form a cover- 
ing for the trabecule and larger bloodvessels. These cells are phago- 
cytic for colloids and belong to the reticuloendothelial system. It was 
demonstrated that the capsule and trabecule, besides acting as a sup- 
porting framework, in a large measure control the flow of blood through 
the pulp spaces by their contraction and relaxation. The arteries are 
short and stouter than the veins, and after penetrating the Malpighian 
corpuscles appear to end abruptly in globoid masses of cells—the 
ellipsoids. The ellipsoids are pear shaped and are distributed uni- 
formly throughout the pulp. The arterioles enter at the blunt end 
and the exit is at the small end. The cells making up the ellipsoid 
are closely packed about the capillary which remains quite patent. 
These cells are of the same type as the pulp cells. The intercellular 
spaces communicate freely with the adjacent pulp spaces. The ter- 
minations of the arterioles appear to blend with the walls of the pulp, 
but in most cases the end capillary terminates in an ampullary dilata- 
tion with openings into the surrounding pulp spaces and making the 
ampulla really an exaggerated pulp space. Coursing through the pulp 
are the large venous sinuses closely associated with the trabecule. 
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The finer venous branches form a free network of anastomosing chan- 
nels intimately associated with pulp and ellipsoids. Their walls are 
incomplete, being made up of parallel rows of elongated endothelial cell 
loosely bound together by protoplasmic processes of the neighboring 
pulp cells, and leaving open slitlike spaces in their walls. Hence we 
have in the spleen an open circulation, the blood passing from the 
arterioles to the ampulle or exaggerated pulp space into pulp spaces 
proper and from here into venous channels. 


Epidemiology of Scarlatinal Throat Infection Sine Exanthemata. — 
The occurrence of pharyngitis in persons with Streptococcus scarlatinse 
in their throats but who develop no skin rash has been previously 
reported by Stevens and DocueEz. Certain problems arising from 
these findings have been further studied by the same authors (J. Am. 
Med. Assn., 1926, 87, 2137), using family group cases of infection to 
obviate difficulties in epidemiology. Three such case groups were care- 
fully followed in which there occurred scarlet fever in one member of 
the group and acute angina, pharyngitis or sore throat among other 
members. The identity of the streptococci isolated from the cases in 
each group was determined by agglutination and agglutinin absorption. 
Complete absorption did not occur with the serums and strains of 
different groups. ‘Two cases of scarlatinal angina occurred in persons 
with faintly positive Dick tests, although, as a rule, those not showing 
a rash are those with negative skin reactions. One patient with a 
previous history of scarlet fever developed a throat infection with 
Streptococcus scarlatine. It was also clearly shown that the same 
strain of Streptococcus scarlatinze may cause clinical scarlet fever or 
scarlatina sine exanthemata and that the antitoxin is an efficient 
therapeutic remedy for both. 


Streptococci from the Feces —Enterococcus. —Since the time of Esch- 
erich (1886), but particularly after the work of Thiercelin (1899), the 
streptococci of the intestinal tract have been interesting and confusing. 
Until recent years the term enterococcus (Thiercelin) has been found 
almost exclusively in the French literature (enterocoque). The work 
of ScHONFELD (Centralbl. f. Bakteriol., 1926, 99, 388), Mryrr and 
ScHONFELD (Centralbl. f. Bakteriol., 1926, 99,402) and Meyer (Centralbl. 
f. Bakteriol., 1926, 99, 416) was undertaken in the attempt to find 
more precise points differentiating the enterococcus from other strep- 
tococci, particularly the Streptococcus viridans (Schottmiiller). The 
characters given for the diagnosis of enterococcus are: (1) Resistance 
to 20 per cent bile; (2) fermentation of the glucoside esculin. The 
characters almost always found are: (a) Heat resistance (60° C. for 
fifteen minutes or more); (b) fermentation of mannit; (c) diffuse growth 
in bouillon; (d) oval or lancet forms of diplococci. The Streptococcus 
viridans (practically all from the oral cavity) is sensitive to heat, 
usually also to bile, fails as a rule to ferment esculin and mannit, gen- 
erally gives a granular growth in bouillon and shows round cocci in 
the chains. The enterococcus, as a rule, grows on blood agar as gray- 
white colonies, with a variable amount of green color in the medium. 
However, Meyer (p. 416) reported nine strains of hemolytic enterococci 
from about 300 carefully studied strains of enterococci. The Strep- 
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tococcus viridans almost always grows as green colonies with greening 
of the medium. The attempts to differentiate enterococcus from the 
milk streptococci (Streptococcus lactis) did not give such clean-cut 
group characters, and the conclusion is drawn that these streptococci 
do not belong to a uniform group. They strongly opposed calling the 
enterococcus a lactic-acid streptococcus. Meyer considers the entero- 
coccus an important cause of infections about the gall bladder, appen- 
dix, kidney and about the bowel. It is to be recalled that the Strepto- 
coccus fecalis of English and American literature probably belongs to 
the enterococcus group, but that “enterococcus” includes other strep- 
tococci which have not been grouped under Streptococcus fecalis. 
GunDEL (Centralbl. f. Bakteriol., 1926, 99, 469) discussed the etiologic 
importance of “enterococci” in bladder and kidney disease and the 
relation of “enterococci” to the lactic-acid streptococci. He did not 
believe it possible to separate the “enterococci” from the lactic-acid 
streptococci of the oral cavity, intestinal and urinary tracts. He did 
not, however, use the same criteria as Meyer and Schonfeld did for 
differentiation. He nevertheless recommended using the term entero- 
coccus for these cocci found in diseased conditions, because it is estab- 
lished in international literature. 
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The Relative Incidence of Typhoid Fever in Towns, Cities and 
Country Districts of a Southern State.—Leacn and Maxcy (Pub. 
Health Repts., 1926, 41, 705) report that the lowest incidence of typhoid 
in Alabama is in the country, the next lowest in the larger cities and 
the highest in small towns. One hundred and sixteen towns, varying 
in population from 500 to 2500, constituting 7 per cent of the total 
population, furnished 28 per cent of all cases of typhoid fever. The 
facts point to the localities in which improvement can be expected and 
where effort must be expended. 


’ A Further Study of Butter, Fresh Beef and Yeast as Pellagra Preven- 
tives, with Consideration of the Relation of Factor P-P of Pellagra 
(and Black Tongue of Dogs) to Vitamin B.—GoLpBERGER, WHEELER 
and Rocrrs (Pub. Health Repts., 1926, 41, 297) present the following 
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summary and conclusions: (1) Previous trials of butter in a daily 
quantity of about 140 gm. (5 oz.), using a Georgia product, had practi- 
cally invariably failed to prevent recurrence of pellagra. Further trials 
with a Vermont product proved no more favorable than those with the 
Georgia butter; butter would seem to be poor, or lacking, in the pella- 
gra-preventive factor or factors. (2) The pellagra-preventive action 
of a daily allowance of 200 gm. (7 oz.) of fresh meat in the form of 
lean beef was tested and found capable of completely preventing the 
disease, thus proving that fresh beef contains the pellagra-preventive 
factor or factors; the beef-supplemented diet, though adequate for 
pellagra prevention, was, during about half of the period of study, 
slightly deficient in the beriberi vitamin. (3) The pellagra-preventive 
action of a dried yeast extract was tested in a daily quantity of 15 gm. 
($ oz.), and found efficient in preventing the disease; the yeast-extract- 
supplemented diet was adequate to prevent pellagra, but, during a 
part of the period of observation, was slightly deficient in the beriberi 
vitamin. (4) The results of the studies presented are believed to 
strengthen the interpretation of those previously reported, namely, 
that in the prevention and presumably causation of pellagra there is 
concerned a heretofore unrecognized or not fully appreciated dietary 
essential (factor P-P), and to indicate the probability that this may 
play the sole essential role in relation to the disease. (5) A statement 
of a preliminary character is made of some of the results of an experi- 
mental study of black tongue, and it is briefly pointed out that the 
substances that have been found to possess black-tongue-preventive 
potency have, when tried in pellagra, been found efficient preventives 
of the human disease and that those that had failed in pellagra, or were 
of low pellagra-preventive potency, when tried in black tongue have 
failed, or were feeble, as preventives of the canine disease. The work- 
ing hypothesis has, therefore, been adopted that black tongue of dogs 
is the analogue of pellagra in man, and thus that factor P-P is con- 
cerned in the prevention and causation of both black tongue and 
pellagra. (6) The relation of the factor P-P to “water-soluble B”’ is 
considered and evidence is cited showing: (a) That the antineuritic 
factor (vitamin B sensu stricto) is distinct from the factor P-P and 
does not in itself suffice for the growth of the rat; (6) that if the term 
“water-soluble B” includes, as some investigators have suggested, in 
addition to the antineuritic factor a so-called growth-promoting essen- 
tial (possibly identical with Wildier’s bios), this, like the antineuritic 
factor, is either inactivated by autoclaving, or does not suffice by itself 
for the growth of the rat; (c) that factor P—P or some associated, and, 
in yeast, like P-P, thermostable factor (possibly the so-called growth- 
promoting factor) distinct from the antineuritic vitamin, though not 
sufficing in itself for the growth of the rat, is, in combination with the 
antineuritic, essential for growth in rats. (7) Whether factor P-P is, 
as at present seems most probable, identical with the so-called growth- 
promoting essential heretofore included (with the antineuritic) in the 
term “water-soluble vitamin B,” or whether these are distinct, further 
investigation must determine. 


The Leprosy Problem in the United States.—DENNEY (Pub. Health 
Repts., 1926, 41, 923) notes that leprosy has existed in the United 
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tococcus viridans almost always grows as green colonies with greening 
of the medium. The attempts to differentiate enterococcus from the 
milk streptococci (Streptococcus lactis) did not give such clean-cut 
group characters, and the conclusion is drawn that these streptococci 
do not belong to a uniform group. They strongly opposed calling the 
enterococcus a lactic-acid streptococcus. Meyer considers the entero- 
coccus an important cause of infections about the gall bladder, appen- 
dix, kidney and about the bowel. It is to be recalled that the Strepto- 
coccus fecalis of English and American literature probably belongs to 
the enterococcus group, but that “enterococcus” includes other strep- 
tococci which have not been grouped under Streptococcus fecalis. 
GuNDEL (Centralbl. f. Bakteriol., 1926, 99, 469) discussed the etiologic 
importance of “enterococci” in bladder and kidney disease and the 
relation of “enterococci” to the lactic-acid streptococci. He did not 
believe it possible to separate the “enterococci” from the lactic-acid 
streptococci of the oral cavity, intestinal and urinary tracts. He did 
not, however, use the same criteria as Meyer and Schonfeld did for 
differentiation. He nevertheless recommended using the term entero- 
coccus for these cocci found in diseased conditions, because it is estab- 
lished in international literature. 
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The Relative Incidence of Typhoid Fever in Towns, Cities and 
Country Districts of a Southern State.—Leacn and Maxcy (Pub. 
Health Repts., 1926, 41, 705) report that the lowest incidence of typhoid 
in Alabama is in the country, the next lowest in the larger cities and 
the highest in small towns. One hundred and sixteen towns, varying 
in population from 500 to 2500, constituting 7 per cent of the total 
population, furnished 28 per cent of all cases of typhoid fever. The 
facts point to the localities in which improvement can be expected and 
where effort must be expended. 


’ A Further Study of Butter, Fresh Beef and Yeast as Pellagra Preven- 
tives, with Consideration of the Relation of Factor P-P of Pellagra 
(and Black Tongue of Dogs) to Vitamin B.—GoLpBERGER, WHEELER 
and Rocers (Pub. Health Repts., 1926, 41, 297) present the following 
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summary and conclusions: (1) Previous trials of butter in a daily 
quantity of about 140 gm. (5 oz.), using a Georgia product, had practi- 
cally invariably failed to prevent recurrence of pellagra. Further trials 
with a Vermont product proved no more favorable than those with the 
Georgia butter; butter would seem to be poor, or lacking, in the pella- 
gra-preventive factor or factors. (2) The pellagra-preventive action 
of a daily allowance of 200 gm. (7 oz.) of fresh meat in the form of 
lean beef was tested and found capable of completely preventing the 
disease, thus proving that fresh beef contains the pellagra-preventive 
factor or factors; the beef-supplemented diet, though adequate for 
pellagra prevention, was, during about half of the period of study, 
slightly deficient in the beriberi vitamin. (3) The pellagra-preventive 
action of a dried yeast extract was tested in a daily quantity of 15 gm. 
(3 oz.), and found efficient in preventing the disease; the yeast-extract- 
supplemented diet was adequate to prevent pellagra, but, during a 
part of the period of observation, was slightly deficient in the beriberi 
vitamin. (4) The results of the studies presented are believed to 
strengthen the interpretation of those previously reported, namely, 
that in the prevention and presumably causation of pellagra there is 
concerned a heretofore unrecognized or not fully appreciated dietary 
essential (factor P-P), and to indicate the probability that this may 
play the sole essential role in relation to the disease. (5) A statement 
of a preliminary character is made of some of the results of an experi- 
mental study of black tongue, and it is briefly pointed out that the 
substances that have been found to possess black-tongue-preventive 
potency have, when tried in pellagra, been found efficient preventives 
of the human disease and that those that had failed in pellagra, or were 
of low pellagra-preventive potency, when tried in black tongue have 
failed, or were feeble, as preventives of the canine disease. The work- 
ing hypothesis has, therefore, been adopted that black tongue of dogs 
is the analogue of pellagra in man, and thus that factor P-P is con- 
cerned in the prevention and causation of both black tongue and 
pellagra. (6) The relation of the factor P-P to “water-soluble B”’ is 
considered and evidence is cited showing: (a) That the antineuritic 
factor (vitamin B sensu stricto) is distinct from the factor P-P and 
does not in itself suffice for the growth of the rat; (b) that if the term 
“water-soluble B” includes, as some investigators have suggested, in 
addition to the antineuritic factor a so-called growth-promoting essen- 
tial (possibly identical with Wildier’s bios), this, like the antineuritic 
factor, is either inactivated by autoclaving, or does not suffice by itself 
for the growth of the rat; (c) that factor P-P or some associated, and, 
in yeast, like P-P, thermostable factor (possibly the so-called growth- 
promoting factor) distinct from the antineuritic vitamin, though not 
sufficing in itself for the growth of the rat, is, in combination with the 
antineuritic, essential for growth in rats. (7) Whether factor P-P is, 
as at present seems most probable, identical with the so-called growth- 
promoting essential heretofore included (with the antineuritic) in the 
term “water-soluble vitamin B,’”’ or whether these are distinct, further 
investigation must determine. 


The Leprosy Problem in the United States.—DrEnney (Pub. Health 
Repts., 1926, 41, 923) notes that leprosy has existed in the United 
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States for many years. The Gulf States constitute the most import- 
ant focus as the disease spreads readily there. The number of lepers 
in the country is said to be, conservatively stated, as about 1200. 
The difficulty of securing accurate data is pointed out. The difficulty 
in establishing a national home for lepers, and even a state home, is 
considered. The national institution at Carville, La., is described, 
and the procedures with respect to admission and discharge are briefly 
discussed. 


On the Control of Heart Disease in Childhood.—LoweEnreE p (Brit. 
Med. J., 1926, p. 817) states that the problem of cardiac disease in 
the young is one of the most serious issues presented to practical medi- 
cine today. According to one estimate, the onset of two-thirds of 
adult cardiac morbidity occurs during the period from five to fifteen 
years of age. Carditis in childhood is for all purposes a rheumatic 
manifestation, and in practice the control of heart disease in childhood 
means the control of the rheumatic child. Rheumatism is an exceed- 
ingly long-drawn out chronic infection which in all its forms should 
be considered as passing through three stages, the acute, the convales- 
cent and the quiescent. The incidence of carditis can be diminished 
apparently by efficient handling of rheumatism in the acute stage. 
Only 24 per cent of those treated in hospitals for the first attack of 
acute rheumatism subsequently developed carditis, but heart disease 
developed in 88 per cent of those who were treated at home. By the 
establishment of clinics, the incidence of carditis can be reduced to a 
minimum. Clinics would serve as an instrument of research for increas- 
ing knowledge of the heart of the child and its response to rheumatic 
toxin. Records could be correlated and valuable light could be thrown 
on the nature of the disease. 


The Administrative Control of Measles.—Goprrey (Am. J. Pub. 
Health, 1926, 16, 571) suggests a method of control based upon the fact 
that approximately 70 per cent of all measles cases occur in children 
under three years of age, whereas the population at this age amounts 
to but 6 per cent of the total. Present methods of attempting to 
prevent all cases of measles could be abandoned and all efforts be 
concentrated to prevent as many cases as possible in children under 
three years. A study of New York State (1915-1924) shows 595,234 
cases of measles and 8036 deaths. In places of 50,000 to 200,000 popu- 
lation 18 per cent of the cases and 83 per cent of the deaths occurred 
in children under three years of age, as compared with 11 per cent 
of the cases and 61 per cent of the deaths in villages of less than 2500 
people. In places of less than 200,000 population 35,930 cases were 
reported among children under three years. Of these, 1441 died—a 
fatality rate of 4 per cent. The disease is very apt to prove fatal to 
children under three years of age, therefore it is desirable to prevent 
the disease in children of this age group. This can be accomplished 
by intensive education of the parents of small children. Measles 
epidemics can be predicted with a fair degree of certainty by studying 
past records of the community and noting the usual interval between 
outbreaks. Nearly 90 per cent of the children under three years of 
age could be traced by referring to birth certificates. At the approach 
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of an epidemic the parents of these children could be warned of the 
danger of this disease. Health officers could instruct parents in the 
initial symptoms, and the need of reporting all cases and the necessity 
of good care, maintain a supply of convalescent serum or provide a 
physician to administer parental blood when needed. Each case would 
need the personal supervision of the public-health nurse to discover 
contacts and early cases. These should be passively immunized with 
either serum or parental blood. 

This proposed method might be more laborious than those now in 
use, but it would provide a means of preventing deaths by keeping at 
the lowest possible minimum, the number of cases in children under 
three years of age and in older children in delicate health and by seeing 
that no child suffers from ignorant neglect. 
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Penetration of HCN through Living Membranes.—F. J. BrinLey 
(from the Laboratory of Zoélogy, University of Pennsylvania). Recent 
work by Osterhout shows that H2S and CO, enter cells as undissociated 
molecules, and not asions. As HCN is also a weak acid, it was thought 
advisable to study the effect of pH upon the passage of HCN through 
living membranes. The membrane used was frog skin. An artificial 
cell, constructed by stretching the skin over the open end of a hard glass 
tube was used. The inside of the cell was filled with a borax buffer, 
and the cell was then placed in a solution of HCN in a borax buffer. 
The cell was tightly stoppered and placed in a water bath for one 
hour, at which time equilibrium was reached. Samples from the 
inside and outside of the cell were titrated with fiftieth-normal AgNOs3. 
Experiments using different internal and external pH values were con- 
ducted. Results indicate that more HCN enters the cell when external 
pH was acid than when alkaline and that the penetration curve approxi- 
mates that of the dissociation curve. HCN seems to enter largely as 
undissociated molecules rather than as ions. Varying internal px did 
not affect the penetration of HCN. 

Further experiments show that temperature and concentration affect 
the rate of entrance as well as the total amount of cyanid within the 
cell at equilibrium. 


Microinjection Studies of Capillary Permeability: The Passage of 
Dyes in Relation to Capillary Pressure and Dilatation. —E. M. Lanpis 
(from the Department of Physiology, Medical School, University of 
Pennsylvania). In the study of capillary permeability it has been 
frequently found that a dye intravenously injected passes more rapidly 
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into tissue areas in which an active hyperemia has been induced. In 
view of the rise of capillary pressure found on direct measurement to 
occur in the hyperemia produced by heat and by urethane (Am. J. 
Physiol., 1926, 75, 548), it seemed possible that pressure changes might 
be an important factor in determining the rapidity of filtration of a 
dye solution through the capillary endothelium. The experiments 
described were undertaken in order to find whether the passage of 
certain dyes was related primarily to capillary pressure as would be 
expected from the Starling hypothesis (J. Physiol., 1896, 19, 312) or 
to the degree of capillary dilatation as suggested by Krogh (Anatomy 
and Physiology of the Capillaries, Yale University Press, 1922). 

By the use of the microinjection technique previously described in 
detail, a series of perfusions of single capillaries was performed, using 
the vessels of the frog’s mesentery. A fine micropipette, having a 
diameter at the tip between 4 to 8 y, and filled with dye solution, was 
introduced into the lumen of a capillary. The pressure on the dye in 
the pipette was raised until it balanced the capillary pressure, which 
was recorded. A slow flow of the dye solution was maintained by 
raising the pressure in the micropipette 2 to 3 cm. above the observed 
capillary pressure. The time for a barely visible amount of dye to 
appear outside the capillary wall was taken, followed by a second 
pressure determination and the measurement of the diameter of the 
perfused vessel. 

Using an 0.015 molar solution of toluidin blue in Ringer’s fluid, 116 
capillaries with diameters between 11 and 37 u were thus perfused at 
pressure ranging from 5 to 30 cm. water. The results were grouped 
according to: (1) The diameter of the perfused vessel; (2) the pressure 
at which the perfusion was carried out. With increase of capillary 
diameter, the average time for visible passage of the dye remained 
practically the same, ranging between one and eight-tenths to two and 
three-tenths minutes. From these observations it seems that there is 
no measurable increase in permeability occurring with dilatation of the 
capillary. The same experiments grouped according to the level of 
capillary pressure at which the perfusion was carried out indicate the 
influence which this factor has upon the rate of filtration. Thus it 
required five minutes’ perfusion for visible passage at. 10 cm. pressure, 
one and five-tenths minutes at 15 cm. and from one-tenth to two-tenths 
minutes at a pressure of 25 cm. 

Vital red HR, toluidin blue, trypan blue and brilliant vital red, each 
in 0.005 molar solution, were similarly injected into a series of capillaries. 
Each dye showed the same relation between rapidity of passage and 
capillary pressure, while increase of capillary diameter appeared to 
have little or no influence. The dyes tested appear to vary in the facil- 
ity with which they pass through the capillary wall. Thus vital red 
HR is visible outside the capillary within six to ten seconds, even at 
pressures below 10 cm. Toluidin blue appears within a five-minute 
period at 8 to 10 cm., trypan blue at 12 to 13 cm. and brilliant vital 
red at14tol6cm. Their passage is delayed by the addition of gelatin 
to the dye solution and is accelerated by any injury of the endothelium. 
These and similar observations suggest that the differences in these 
dyes in relation to the capillary wall are fundamentally dependent 
upon osmotic factors. 
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From these experiments it appears that increased capillary diameter 
has little or no effect upon the permeability of the capillary wall to these 
dyes. The relation between rate of passage and pressure, however, 
indicates the importance of changes in filtration pressure in studies 
of capillary permeability. 


On the Intravascular Phagocytosis of Erythrocytes.—E. R. CLark 
and E. L. Ciarxk (from the Laboratory of Anatomy, Medical Depart- 
ment, University of Pennsylvania). In previous studies on living cells 
in the transparent tails of amphibian larve, phagocytosis of extravascu- 
lar erythrocytes by pigmented mononuclear wandering cells (macro- 
phages) was studied, and it was found that no phagocytosis occurs until 
the erythrocytes have been at least fifteen hours outside the capillaries. 
It appeared evident that the normal erythrocyte is not susceptible to 
phagocytosis, but must first undergo some change. 

In the present study phagocytosis of erythrocytes by the same type 
of cell inside the capillary was observed. The phenomenon was seen 
most strikingly in a tadpole which developed a condition in which about 
4 per cent of the circulating erythrocytes showed, for a day or two, 
some visible change such as abnormal shape or deepened color. The 
macrophages wandering in the tissues were seen to collect around non- 
circulating capillaries in which were abnormal erythrocytes, to pass 
through the wall into the capillaries and to ingest the abnormal cells, 
usually remaining inside the capillary, but sometimes emigrating again. 
Furthermore, in one instance in which a macrophage was observed 
moving along the inner wall of a capillary, through which blood was 
circulating, it was seen that all normal appearing erythrocytes moved 
past the macrophage without the slightest tendency to adhere, but 
that every abnormal erythrocyte showed a decided stickiness toward 
the macrophage. Soon several such cells remained adherent to the 
macrophage, the circulation was blocked and the macrophage phago- 
cytized the cells which adhered to it. Later the same performance 
was repeated. 

It is evident that intravascular as well as extravascular phagocytosis 
of erythrocytes occurs, and that the susceptibility to phagocytosis is 
associated with a change in the erythrocyte which makes it sticky 
toward the macrophage. 

In this as in previous studies, there was not the slightest indication 
of the transformation of endothelial cells into wandering cells. 


Data on the Surface Composition of Cells Obtained by a Method 
Depending on Surface Tension.—S. Mupp and E. B. H. Munpp (from 
the Henry Phipps Institute of the University of Pennsylvania). The 
technique of a new method for the direct study of cell surfaces and 
some preliminary results have already been published (J. Exper. Med., 
1924, 40, 633, 647 and 1926, 42, 127; Proc. Soc. Exper. Biol. and Med., 
1926, 23, 569). The cells are observed under a dark-field microscope 
in the boundary surface between oil and aqueous salt solution. The 
cells may pass into the oil, into the saline, or may remain stable in the 
boundary surface. From their behavior conclusions may be drawn 
regarding the composition of the cell surface. 

The heads of spermatozoa are extremely stable in the oil-saline 
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boundary surface. Neither heating, digestion with CaCl, or NaCl or 
sensitization with spermagglutinating rabbit serum appreciably alters 
this stability. Sperm heads are known to be composed almost wholly 
of nucleoprotein. 

Ordinary bacteria behave much like spermatozoa. Acid-fast bac- 
teria, however, pass spontaneously from the boundary surface into 
the oil, thus indicating the abundant presence in their surfaces of lipin 
material. Freund (Am. Rev. Tuberc., 1925, 12, 124) has shown that 
the cataphoretic behavior of acid-fast bacteria resembles that of: pro- 
tein-coated particles. Undoubtedly, therefore, acid-fast bacteria have 
complex surfaces. 

Sensitization with serum changes the acid-fast bacterial surface to 
one resembling protein in its behavior in the boundary plane. The 
sensitization is serologically specific. It is due to a deposit of the 
serum antibodies on the bacterial surface. The surface alteration may 
be reversed by treatment of the sensitized bacteria with alkali. 

The acid-fast bacteria may be “defatted” by alcohol extraction. 
They then behave in the boundary surface like ordinary bacteria, not 
like acid-fast bacteria. Nevertheless, they retain their acid-fast stain- 
ing properties. Acid fastness cannot, therefore, be due to an imperme- 
able lipoid capsule, as Ehrlich supposed. 

The surfaces of normal and sensitized blood cells have similarly been 
studied. 


CORRECTION. 


In E. A. Graham’s article on ‘‘New Developments in our Knowledge of the 
Gall Bladder’’ in the November, 1926, number of this JourRNAL on the third line 
of page 641 the word “muscle’’ should be inserted after the word “bladder” to 
read, ““We believe that the chief function of the gall bladder muscle is to maintain 
tonus and to prevent over distension.”’ 
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